Chairman Lockard 


President Bescher Check Plans for National Meeting 


RESIN ADHESIVES 


Want slice 
the particle 
board market? 


Conservative estimates predict particle board consumption 
will mushroom from 1955’s million square feet 600 
million 1960. Potential end uses are 
sliding doors, ceilings, subflooring, concrete forms, cabinets, 
signs, patterns, displays, furniture cores, underlayment for 
decorative laminates, name only few. 


MAKE STRONGER, LIGHTER-COLORED, LOW- 
COST BOARD WITH RESIN 304 


304, developed expressly particle board 
binder resin, offers you many advantages: 


Easy handling, faster processing: MELURAC 304, 
melamine-urea-formaldehyde resin, white, finely 
divided, free-flowing powder that may blended dry 
sprayed from water dispersion into wood aggregates. You 
can use 15° 25°F lower cure temperatures speed the 
the cure cycle 15% and either case get less 
ing,” blistering and sticking cauls. The process lends it- 
self well automation. 


Better properties with economy: MELURAC 304 pro- 
duces maximum flexural strength and high moisture and 
water resistance. imparts color the board, ad- 
vance such binding resins that opens many applica- 
tions where the board forms exposed surface. Easy 
working properties some cases surpass those wood; 
minimum splintering and breakage permit exposed edges 
finished readily. 


With Resin 304 content 7%, you can 
make better particle board cost competitive with or- 
dinary resins. Here way profit through fuller use 
lumber resources. Write today for technical data and 
samples. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


32B Rockefeller Plaza, New York 20, 


Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston Charlotte Chicago Cincinnati Cleveland Dallas Detroit 


Los Angeles New York Oakland Philadelphia St. Seattle MATERIALS 
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Executive Officers 


President 
Bescher, Pittsburgh, Pa. 


President-Elect 
_H. Kaufert, St. Paul, Minn. 


Vice President 
Eason, Memphis, Tenn. 


Past President 
Christian, Tallulah, La. 


Executive Secretary 
Frank Rovsek, Madison, Wis. 


Regional Board Members 


Southeast 


South-Central 
Warner, Warren, Ark. 


Northeast 
Lockard, Upper Darby, Pa. 


North-Central 
Hiller, Hartland, Wis. 


Northwest 
Ritchie, Tacoma, Wash. 


Southwest 
Berry, Burney, Calif. 


Publications Committee 


Chairman 
Edward Locke, Madison, Wis. 


Editorial Staff 


Editor 
Edward Roche, Madison, Wis. 


Editorial Assistant 
Ruth Napp 


THE FOREST PRODUCTS JOURNAL 
published monthly the Forest Prod- 
ucts Research Society, Box 2010, 
University Station, Madison Wisconsin. 
Entered Second-Class Matter, April 
1952 the Post Office, Madison, 
Wisconsin. 


Annual subscription rate, $15.00; single 
copies $1.00, except October Yearbook 
Number, $4.00. Annual subscription rate 
$11.25 with voting, associate, and sup- 
porting memberships the Society. Re- 
mittances should made payable the 
Forest Products Research Society. 


Correspondence editorial matters 
addressed the Editor, the 
Office. The Society not 
for views expressed pub- 
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IMPORTANT FPRS DATES 


May 
Section Meeting, Clemson, 


Send Copy 
Your Friends 


May Midwest Section Meet- Forest Products Research Society 
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May 13-14: Pacific Northwest Sec- Please send free copy 
tion Meeting, Roseburg, Ore. PRODUCTS JOURNAL with 
compliments the persons 
May 31: below: 
Section Meeting, Talladega, Ala. 
June 24-28: Eleventh National 
Meeting, Hotel Statler, Buffalo, 
tion Meeting, International Falls, 
ing, Crossett, Ark. 
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TAKES MONEY 
OUT 


YOUR POCKET 


— 


Those old machines saddle you with high operating costs and low productive output. 
They limit your design and interrupt your production. They tax you for more 
than “old age benefits” they make you pay the full penalty 
obsolescence they take profit out your pocket. How long 
has been since you walked through your shop and said yourself 
for the first time, have get rid those old clunkers one these days’’? 
Had you replaced them with modern woodworking machines that time, they would 


have more than paid for themselves and yielding profit for you today. 


Put profit your woodworking 
with MODERN MACHINES 


WOODWORKING WOODWORKING MACHINERY MANUFACTURERS 


1900 ARCH ST., PHILADELPHIA, PA. 


MACHINERY Please send further information. interested the 


following types 


Name__ 


ASSOCIATION 


1900 ARCH STREET 
PHILADELPHIA, PENNSYLVANIA 


City 


MANUFACTURERS 
2-A 


PERMATOX 10-S prevents stain and mold makes lumber worth more 


Permatox 10-S the most effective chemical product 
yet developed for control stain and mold lumber 
during air seasoning. saves many times its low cost 
preventing expensive degrade which cuts profits. 


Application Permatox 10-S simple with inexpen- 
sive dip spray equipment requiring little labor. This 
improved sap stain chemical practically dust-free and 
extremely easy for workers handle and mix. 

Mix with Ambrocide stop insects, too 


For full protection lumber the drying yard, Per- 
matox 10-S can mixed with Chapman Ambrocide. 
This prevents damage beetles and other insects. 

The value Permatox 10-S has been proved years 
use large and small mills and concentration yards. 
assures highest prices for lumber. 

Write Chapman Chemical Company for information 
any problem the field wood preservation. 


CHAPMAN CHEMICAL COMPANY 
Leading manufacturer wood preservatives 
Memphis 
Minneapolis, San Francisco, Portland, Ore., Charlotte, 


Mail Coupon for Full Information 

Chapman Chemical Company 

Send Bulletin 51-S Permatox 10-S for stain, 

PER MATOX mold and insect control to: 
Name 

Prevents BOTH sap stain and mold, 

freshly cut hardwoods AND softwoods 
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FOUR ANSWERS YOUR 
LAMINATING PROBLEMS 


taken your production problems and designed ma- 
chines answer those problems. hundreds progressive 
plants throughout the world, the four presses shown here are 
the basis for modern production techniques moderate pres- 
sure bonding operations. Perhaps one these job-engineered 
presses will answer your laminating problem. The specific 
product bulletins will give you information. 
Write for them today! 


HOSE LAMINATING 11-D 


For cost-conscious manufacturers—a high production press for moderate 
pressure bonding with vinyl and other adhesives. Platen size 30” 
54” 


ROTARY 11-c 


The ideal press laminate dissimilar plies when bonding with rubber base 
instant contact bond adhesive. Roll widths pressing speeds 
FPM; max. pressure 7500 


MOTORIZED LAMINATING 


rugged and dependable laminating press for use with all kinds cold 
glue. It’s especially popular for laminating composition board, flush doors 
and plastic laminates and can used with without retaining clamps. 
Capacities 36” 36” 48” 120”. 


HYDRAULIC LAMINATING 11-P 


Preferred for laboratory, experimental and light production work. Standard 
sizes from sq. ft. Pressures 100 tons. 


THE BLACK BROTHERS COMPANY, 


MENDOTA ILL. 


April, 


a@ 


1957 


ROTARY PRESS 
AIR 
MOTORIZED LAMINATING PRESS 
HYDRAULIC LAMINATING PRESS 


National Casein 


Shipped ready-to-use form 


damage from freezing 


fast-setting, non-staining glue 


hardening pot 


ate 


THE RICHT GLUE POR THE 


Casein 


you are one the scores users, agree that National Casein’s No. 5005 
woodworking glue invites more superlatives than practically any other adhesive the market. 


Here’s quick-setting, freeze-resistant, liquid resin joint glue that comes you 
all ready mixing required. There’s hardening the 
glue pot—hence waste from left-over glue. 


National Casein’s No. 5005 room temperature glue that easily stored. chilled joints. 


You apply National Casein’s No. 5005 any convenient method— 
brush, roller-spreader, dip tank spray gun. 


Thirty minutes pressure generally sufficient for tough, durable joint 
with most woods. Easy knives. 


you aren’t using National Casein’s No. 5005, now’s the time see what can for you. 


You the judge! Write the 
office nearest you how much No. 5005 
you need for convincing test. Tell 
you want one National Casein’s Glue 
Men contact you. cost! obligation! 


National Casein Company, 601 80th Street, Chicago 20, Illinois 
National Casein New Jersey, Broad and Fulton Streets, Riverton, New 
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LAUXITE* 326 Monsanto melamine-urea adhesive— 
specifically formulated for hot press gluing exterior 
work. With this dustless powder, the glue mix easy 
prepare—just add water. It’s fast curing, even without 
catalyst. There’s little formaldehyde odor. Superior wash- 
ability means less clean-up time. Light colored glue lines 


Other Monsanto Adhesives 

LAUXITE MF-300 adhesive for colorless waterproof bonds. 

LAUXITE MF-325 specially formulated melamine resin binder for granulated wood molding. 
RESINOX resins, liquids, and compounds, for granulated wood molding and hardboard. 
LAUXEIN protein adhesives with specific formulations meet varied bond requirements. 


LAUXITE UREA glucs, both liquid and powder, for high water bonds. 


*Lauxite, RESINOX, LAUXEIN: REG, U. S. PAT. OFF. 


ease staining problems, minimize finishing 

Investigate Lauxite 326 for wide range 
requirements. Your local Monsanto Service 
tive can help you work out formulations, spreads, 


sure periods. For technical data, write Monsanto Che 
cal Company, Plastics Div., Room 1643, Springfield 


Monsanto complete line Urea, Resorcinol, Melamine, Phenolic and Protein adhesives for the woodworking industry. 


i 


DESIGNED ESPECIALLY for SLABS, EDGINGS and TRIM BLOCKS 


Converts sawmill waste high-grade, uni- 
form size pulp chips the rate cords per 
hour! Contains features that sawmill operators 
have long wanted, such as: Large opening de- 
signed for refuse; Simple installation; Con- 
trolled horizontal feed; Automatic clearing 
cylinder; Individually hung pressure fingers 
which follow contour the knives holding 
the ends the stock being chipped. Discharge 
either through bottom rear desired. 
Available different sizes. 


Write for Complete Information and Prices 
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Now! It's faster production for hollow core flush 


Southern Door new modern conveyorized plant was designed for the faster set and greater strength 
Muirkirk, Md. Pressing newly designed, low cost WOOD-LOK, modern, resin glue. 


| 


RESYNS® 
ADHESIVES 


SOUTHERN DOOR Co. 


NEAT GLUE OFF AIR HOSE PRESS 
WOOD-LOK requires mixing and 
virtually odorless. cleans easily with one hour without danger precure. Black Brothers’ Air Hose Presses. 
water. All day pot life. nonirritating skin. Safe. Trim 2-3 hours later. 


doors. and clamps are used. Why? Because this 


LOK allows assembly time needs only 20-30 min. 


LET HELP YOU field engineers assisted 
Door Co. with plant layout. They'll help you too. Details are ready. 
telephone your nearest National office. 


NATIONAL ADHESIVES. Woodworking Department (Resin 
270 Madison Ave., New York 3641 So. Washtenaw Ave., Chicago 
735 Battery St., San Francisco 1511-23 So. Main St., High Point, 


April, 
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Eleventh National Meeting 
Site Has Many Sightseeing 
Activities for Entire Family 


wide range recreational, his- 
torical, and cultural activities awaits 
FPRS members, their families, and 
guests the 11th National Meeting 

FPRS headquarters the Hotel 
Statler good base operations 
from which plan sightseeing, edu- 
cational, and recreation trips. The 
hotel centrally located 
Niagara Square, convenient all 
travel terminals well shopping 
and amusement centers. Most FPRS 
activities the hotel will take place 
the Mezzanine floor, the location 
the Wood Industry and Suppliers 
Exhibit well principal meeting 
roums. 


Fabulous Niagara Falls 


registrants and their fam- 
the Paul Bunyan Smorgasbord 
evening tour Niagara Falls. The 
orgasbord will held Wednes- 
evening, June 26, Brocke Monu- 


View downtown Buffalo, showing City Hall center foreground. 
Hotel Statler three-wing building 


Variety Scenic Attractions Buffalo Area 


tour the Falls. Considered one 
the seven wonders the world, 
the Falls take added beauty night, 
when 1,440,000 candlepower light 
are reflected that penetrates the 
banks heavy mist. Vari-colored 
screens are placed front the 
searchlights, causing the Falls take 
the appearance rainbow. 
Those desiring further sightseeing 
the Falls may want return during 
the day, 45-minute drive from FPRS 


Lobby Hotel Statler, headquarters for 
FPRS Eleventh National Meeting. 
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natural wonders the world. 


headquarters. Some the vantage 
points include Prospect Point, the 
brink the Falls; Cave the Winds, 
carved out the rock behind the 
Bridal Veil and American Falls; Ter- 
rapin Point, overlooking the brink 
Horseshoe Falls; Three Sister Islands, 
affording view the upper rapids; 
and Whirlpool State Park, from which 
one can view the whirlpool and lower 
rapids. Others may want take the 


boat ride into the churning waters 
the base the falls. 


Other Points Interest 


Fourteen miles north the Falls 
lies historic Fort Niagara, one the 
most strategic French posts North 
America the pre-Revolutionary War 
period. Built 1725 
ted 1924, the fort contains the old- 
est masonry west the Hudson River. 

Points historical interest Buf- 
falo include the site President Mil- 
lard Fillmore’s home, the spot where 
President William McKinley was shot, 
and where President Theodore Roose- 
velt took the oath office 1901. 
North the business district near 
the Niagara River channel the site 

(Continued page 10-A) 
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Ballroom Statler has seating capacity 
for banquets 750 persons. 


the Battle Black Rock the 
War 1812. 

Also interest the sightseer 
the Buffalo Museum which holds many 
scientific wonders, including the 
“transparent man” showing every 
nerve the body. Children and adults 
will enjoy Delaware Park which houses 
the Buffalo Zoo. South the city, 
near Lackawanna, Y., lie the famed 
Botanical Gardens. 

Cultural points interest include 
the Albright Art Gallery, Historical 
Museum, and Horticultural Building, 
all within few minutes’ drive from 
the Hotel Statler. Scene operas, lec- 
tures, and other cultural events 
Kleinhans Music Hall, noted for its 
acoustical and lighting features. Buf- 
falo also the home four institu- 
tions higher learning: Canisius 
College, College, New 
York State Teachers College, and the 
University Buffalo. 


Recreational Features 


few miles from the Peace Bridge 
from Buffalo Fort Erie, Ontario, 
lies Crystal Beach. addition the 
clean, sandy beach, rides for children 
and grown-ups and dance pavilion 
are offered. Those seeking recreation 
may want visit Hyde Park, 316 acres 
which include 18-hole golf course, 
facilities for tennis, bowling, quoits, 


horseshoes, baseball, archery, cricket, 
soccer, skating, and wadiag pool and 
playground for children. 

For sports enthusiasts, 
ing available the Erie County 
fairgrounds Hamburg, Y., 
half-hour ride from Buffalo. Midget 
and stock car racing fans can enjoy 
these events the Civic Stadium, 
ten-minute drive from 
quarters. Baseball fans may follow the 
fortunes the Buffalo team Offer- 
mann Stadium. The top farm team 
the Detroit Tigers, Buffalo competes 
the Class AAA International League. 


Historic Niagara among 
tourist attractions Buffalo area. 


Composition Board Panel 
Invites Questions Advance 


your question particle 
board? panel experts particle 
board invites you submit your ques- 
tions now answered the Wood 
Composition Board Session the 
FPRS Eleventh National Meeting June 
Buffalo. 

contro- 
versial, otherwise—in the field 
manufacturing, equipment, marketing, 
application, research should sent 
Dr. George Marra, Division 
Industrial Research, Washington State 
College, Pullman, Wash. 

The goal the session will 
find the best possible answers the 
most puzzling questions the day 
regarding particle board. The ques- 


tions will classified and submitted 
panel members advance that 
discussion during the session can 
channelled toward specific objectives, 
with audience participation 
vited 


haeuser Timber Co., will 
the discussion, giving background 
formation adequate clarify 
question before naming the respond. 
Other panel members will then 
asked for their views and the 
sion opened audience 


The following have been invitec 
represent various fields the 
adhesives, Ash, Monsanto Ch: 
ternational Paper Co.; extrusion, 
Beech, Broyhill Furniture Co.; 
ing, George Fisher, Plyw 
Corp.; utilization, William Drees, 
mica Co.; and multi-platen, 
Miller, Miller-Hofft Co. 


Typical examples questions 
answered include: How high sho 
bending strenth particle board 
Does extruded board have 
screw-holding power flat-pres 
board? Are there any 
which can related warping 
dencies finished products? 
the relationship between moisture 
tent the mat and press cycles? 
the research approach the 
lem thickness swell and linear 
pansion particle boards? What 
the optimum panel size for 
particle board 

Two papers will also 
part the session, with David 
Calla, Fiberesin Plastics Co., 
Forest Products Lab, will discuss 
ticle Board and the Geneva 
ence, and Williston, Weycr- 
haeuser Timber Co., will give 
ysis the Panel Products Field. 


ADVANCE REGISTRATION 


ELEVENTH ANNUAL MEETING—FOREST PRODUCTS RESEARCH SOCIETY 


BUFFALO, NEW YORK—JUNE 24-28, 1957 


Name 


Return to: Buffalo Convention and Tourist Bureau, 155 Franklin St., Buffalo 


Address 


REGISTRATION (including abstracts) 


Member 
Non-Member 
Ladies Program 


8.00 
$12.00 
5.00 


Paul Bunyan Niagara Falls Tour and Smorgasbord—-No Charge 


Total Enclosed 


FPRS Official Luncheon 


Enter Amount 
Below 


3.00 


couple $14.50 


Last First 
10-A 


Wood Research 


papers and panel discussions 
presented the FPRS Eleventh 
onal Meeting June Buf- 
More than papers are sched- 
chairman. 
portion the program being 
since many and Cana- 
furniture manufacturing centers 
ar. located near Buffalo. All areas 
wood research will covered thor- 
that something interest 
provided each day, well 
opportunity pursue any special 

business portion the program 
will officially begin with the General 
Opening Session Monday after- 
noon, June President Ralph 
Bescher will address the registrants 
and major talk will given Dr. 
Lincoln Thiesmeyer, President the 
Pulp and Paper Institute Canada. 

The technical sessions will follow 
the proved pattern presentation 
new material, followed valuable 
floor discussion. The following sched- 
ule shows the tentative line-up 
papers date. 


Than Papers and 


Session I—Glues and Gluing 


9:00 a.m, Tuesday, June 25. Chair- 
man: Alan Marra, University 
Michigan, Ann Arbor, Mich. 
Vice-Chairman: Blomquist, 
U.S. Forest Products Lab, Madi- 
son, Wis. 

“Dielectric Properties Resin 
Glues for Cole and 
Miller, Forest Products Labora- 
tories Canada, Ottawa, Ont. 

Richards, Alabama 
tute, Auburn, Ala. 

Developments Wood Glu- 
Discussion 


Session Machining 


9:00 Tuesday, June 25. Chair- 
Chairman: Norman Bye, Diss- 
‘on Div., Porter Co., Phila- 
Pa. 

‘Carbide Tool 
Weill, Carboloy Dept., General 
Co., Detroit, Mich. 

Modern Methods for Modern 
nnesota Mining and Manufactur- 
Co., St. Paul, Minn. 


Program Covers Wide Range Interests 


man Franz, University Michi- 
gan, Ann Arbor, Mich. 

“Machining Particle 
Lab, Madison, Wis. 

“Wide Belt Dis- 
cussion. Moderator: DeSaix, Car- 
borundum Co., High Point, 


Session lil—Veneer and Plywood 
2:45 p.m. Tuesday, June 25. Chair- 
Products Lab, Madison, Wis. Vice- 
Chairman: John Butler, Hardwood 
Plywood Institute, Atlanta, Ga. 
Imports and Their Ef- 
fect upon Plywood 
—Harry Fidler, Owens-Illinois Ply- 
wood Co., North Troy, Vt. 
“Development Highly Accel- 
erated Test for Water-Resistant 
Hardwood Hart, 
Manufacturing 
Cottrell, Setter 
Bros., Inc., Cattaraugus, 


Session Finishing 
2:45 Tuesday, June 25. Chair- 
man: Thomas, Sherwin- 

Williams Co., Chicago, Vice- 

Chairman: Lubeck, Ham- 

mond Organ Co., Chicago, 

—D. Laughnan, Forest Prod- 
ucts Laboratory, Madison, Wis. 

“Blister and Stain Resistant 
Nemours Co., Wilmington, Del. 

Exterior Wood Finishes” 
—Golden Gate Paint and Varnish 
Production Club, Neil Estrada, 
Reichhold Chemicals, Inc., South San 
Francisco, 

“Wood Fillers’—P. Blachman, 
Glidden Co., Reading, Pa. 

“Color Control Furniture Fin- 
Martin, Grand Rap- 
ids Varnish Corp., Grand Rapids, 
Mich. 


Session V—Logging 
9:30 am. Wednesday, June 

Chairman: Simmons, North- 

eastern Forest Experiment Station, 

Upper Darby, Pa. Vice-Chairman: 

Paul Dunn, St. Regis Paper 

Co., New York, Moderator: 

Warner, Southern Lumber 

Co., Warren, Ark. 

Greater Logging Safety” 
—E. Reeves, Ontario Lumbermen’s 
Safety Assoc., Toronto, Ont. 

“Developments Leading Toward 
Power Chain 
Conroy, Chain Saw Age, Portland, 
Ore. 
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“Harvesting Hardwood Logging 
Hooker, Michigan 
College Mining and Technology, 
Houghton, Mich. 

with Rubber-Tired Wheel 
Ltd., Espanola, Ont. 

Hardwood 
Calumet, Mich. 


Session VI—Wood Composition 
Board 


9:30 am. Wednesday, June 26. 
Chairman: George Marra, 
Washington State Institute 
Technology, Pullman, Wash. Vice- 
Chairman: Roberts, Weyer- 
haeuser Timber Co., Longview, 
Wash. Moderator: David McCalla, 
Fiberesin Plastics, Inc., Oconomo- 
woc, Wis. 

“Particle Board and the Geneva 
Forest Products Lab, Madison, Wis. 

“An Analysis the Panel Products 
Williston, Weyer- 
haeuser Timber Co., Longview, Wash. 

“New Developments Particle 
Discussion. Panel in- 
Ash, Monsanto Chemical Co., Seattle, 
Wash.; Mottet, Long—Bell Divi- 
sion, International Paper Co., Long- 
view, Wash.; Beech, 
Furniture Co., Lenoir, C.; George 
Fisher, Plywood Corp., New 
York, Y.; William Drees, Formica 
Co., Cincinnati, Ohio; and 
Miller, Inc., Richmond, 
Va. 


Session Preservation 


9:30 am. Wednesday, June 26. 
Chairman: Wood 
Treating Chemicals Co., St. Louis, 
Mo. Vice-Chairman: Walters, 
University Illinois, Urbana, 
“Effects Soil, Moisture, and 

Aeration Variables Bioassay the 

Soil Block Culture 

Sakornbut and Balske, Monsanto 

Chemical Co., St. Louis, Mo. 

“Factors Affecting the Soaking 
Treatment Basswood Low Tem- 
Walters. 

“How Build Better Frame 
Homes’’—C. Miles Burpee, 
can Wood Preservers Institute, Chi- 
cago, 

and Heavy Petro- 
leum for the Preservative Treatment 
Meyer, and Gooch, Dow 
Chemical Co., Midland, Mich. 

“Commercial Use Double Dif- 
fusion Wood Preservation 
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dure, Inc., Orange, Va. 


Session Vill—Chemical Utijization 
(Lignin) 


a.m. Thursday, June 27. Chair- 
Products Lab, Madison, Wis. Vice- 
Chairman: Gregory, Weyer- 
haeuser Timber Co., Longview, 
Wash. Moderator: Walter Hol- 
zer, Crown Zellerbach Corp., San 
Francisco, Calif. 

Pearl, Institute Paper Chem- 
istry, Appleton, Wis. 

“Separation and Properties Hemi- 
cellulose, Cellulose and Hydrogenated 
Lignin from 
Schuerch, State University New 
York College Forestry, Syracuse, 

“The Lignin Dimethyl Sulfide Proc- 
Hearon, Crown Zeller- 
bach Corp., Camas, Wash. 

Carbon from Spent Pulp 
Hassler, West Vir- 
ginia Pulp and Paper Co., Tyrone, 
Pa. 

Efficiency and Effects 
Utilization Various Methods for 
Removing Sugars from Lignosulfon- 
ates Spent Sulphite 
Dubey, Boggs, Philip Luner, 
and Wiley, Sulphite Pulp Manu- 
facturers’ Research League, Appleton, 
Wis. 


Session IX—Wood Drying 


9:00 a.m. Thursday, June 27. Chair- 
man: Espenas, Oregon For- 
est Products Laboratory, Corval- 
lis, Ore. Vice-Chairman: 
Preston, University Michigan, 
Ann Arbor, Mich. 

Properties Red Oak 
Related 

“Kiln Drying Southern Hard- 
wood Cross-Ties’—J. Huffman, 
University Florida, Gainesville, Fla. 

Air-Seasoned Southern Pine Lumber” 

Raleigh, C.; and Rufus Page, 

Forest Utilization Service, 

Macon, Ga. 

Affecting the Cost Hard- 
wood Conway, Lum- 
ber Drying Specialties, Grand Rapids, 
Mich. 

Stickers, 
Discussion. Panel 
includes: Ray Rietz, Moderator, 
Forest Products Lab, Madison, 
Wis.; Hereford Garland, Michigan 
College Mining and Technology, 
Houghton, Mich.; Frank 
Moore Dry Kiln Co., Portland, Ore.; 
Percy Deverick, Kent Coffee Manu- 
facturing Corp., Lenoir, 
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Session X—Lumber Manufacturing 


9:00 a.m. Thursday, June 27. Chair- 
man: Milton Mater, Mater Ma- 
chine Works, Corvallis, Ore.; Vice- 
Chairman: Ivory, Ivory Pine 
Co., Dinuba, Calif. 

“Dimensional Quality Control 
Large Western 
Kreider and Marvin Coats, 
Brooks-Scanlon, Inc., Bend, Ore. 

North Central Hardwood 
wood MacRae, Con- 
nor Lumber Land Co., Laona, Wis. 

“Effect Various Types Equip- 
ment Sawing Accuracy Eastern 
Canadian Hardwoods and 
Brodie Gillies, Gillies Bros. 
Co., Ltd., Braeside, Ont. 

“Can Lumber 
Bethel and Barefoot, Jr., 
State College, Raleigh, 

Requirements for Log Car- 
riage Mater, 
Mater Machine Works, Inc., Corvallis, 
Ore. (To presented title only) 


Session Utilization 
(General) 


2:00 p.m. Thursday, June 27. Chair- 
Products Lab, Madison, Wis.; Vice- 
Chairman and Moderator: 
Gregory, Weyerhaeuser Timber Co., 
Longview, Wash. 

“Recent Advancements Pine Gum 
Braun, Naval Stores Station, Southern 
Utilization Research Branch, 
Dept. Agriculture, Olustee, Fla. 

“Structure and Composition As- 
Kaufert, School Forestry, Univer- 
sity Minnesota, St. Paul, Minn. 

Components West- 
ern Red Gardner 
and Barton, Forest Products 
Laboratories Canada, Vancouver. 

“Chemical Properties, Derivatives 
and Uses Levulinic 
Bordenca, Heyden Newport Chemical 
Corp., New York, 

“Charcoal Production 
Edward Beglinger, Forest Prod- 
ucts Lab, Madison, Wis. 


Session Control 


2:00 p.m. Thursday, June 27. Chair- 
man: Charles Latimer, Nickey Bros., 
Memphis, Tenn. Vice-Chairman: 
Calahan, Singer Sewing Ma- 
chine Co., Clydebank, Scotland 
“Quality Control Pays Off Wood- 

Chateauneuf, Singer 

Manufacturing Co., St. Johns, 
(Title 

Ross, Draper Corp., Swannanoa, 

Saunders, Spalding Bros., 


Inc., Chicopee, Mass. 


Koppers Co. President 
Address FPRS Official 
Luncheon Buffalo Meeting 


FRED FOY 


“The Challenge Forest Proc 
Research” will the topic the 
dent Koppers Company, Inc., 
burgh, Pa. the Official 
Luncheon the National Meetin 
Buffalo, Tuesday June 25. Foy 
come before FPRS well-equipped 
this challenging task with 
ground more than years’ 
ence advertising and sales. 

Foy joined Koppers Company 
1948 vice-president and manage: 
its Central Staff Sales Department, di- 
and the coordination the sales 
forts the six Koppers’ 
divisions. 

1950 was elected 
dent and general manager the 
Tar Products Division. Four 
years later was elected the 
directors, and 1955 was named 
his present position 

native San Francisco, Foy was 
graduated from the University 
fornia Berkeley. After serving 
manager public relations for 
San Joaquin Light and Power Co: 
ration Fresno, Calif., joined 
Walter Thompson Company 
tising Agency 1930. Three 
later became advertising 
the Shell Oil Corporation, 
joined the Young and 
vertising Agency. 

After service Washington du: 
World War assistant direc 
than director, Purchases Divis 
Army Service Forces, with the 
Colonel, again joined the 
Thompson Company 
and manager its Detroit office. 
this capacity was charge 
Ford Motor Company advertising 
count. 


April, 


/ 


community work, Foy 
organizations the Pitts- 
area. Among his activities and 
ons are: assistant the presi- 
dent ind director the Pittsburgh 
Council; director, Com- 
mun Chest Pittsburgh; director, 
Wes Penn Hospital; and board mem- 
ber, National Industrial Conference 
Boa 


F-G Section Schedules 


ste fibers obtained from portable 
slab concentration yards, and 
med sawmills will 
the spring meeting the 
Flori Section May 
the Purefoy Hotel, Talladega, 
Ala. The program being arranged 
Gus Jacobson, Windell Vickery, 
and Louis Gaby. 

The program will consist largely 
debarking, chipping and 
screening operations. The group will 
travel chartered bus installations 
Anniston, Goodwater, Weogufka, 
Sylacauga, Childersburg, 
dega. The following machines will 
demonstrated operation: Sumner 
Iron Works slab barker and Sumner 
52-inch standard spout chipper, Hurri- 
cain barker, Hansel horizontal chipper, 
Link Belt screen, Cary-lift, Whe- 
gangsaw, Soderhamn D-4 
barker, Soderhamn slab chipper and 
chip screen, Improved Machine Co. 
mechanical rotor barker, Soderhamn 
slab barker-chipper, Cambio debarker, 
feeder. 

Following social hour 6:00 and 
dinner 7:00, there will open 
discussion the field trip and other 
matters interest members and 
guests. Soderhamn Machine Manufac- 
turing Co. will host both the 
Friday lunch and the social hour. The 
fee $5.00 covers the 
cost the dinner and bus fare for 
the tours. 


Section 
Plans Spring Meeting May 


The program for the spring meeting 
the Section 
held May the Clemson 
House, Clemson, C., has been an- 
James Bethel, program 

covered during the 
will include foam extension 
resin adhesives, veneer drying, 
dim: \sional dry formed 
boards, labor problems the 
and others. Meeting 


visit the Poinsett Lumber and Manu- 
facturing Co., Pickens, C., where 
they will observe mountain logging, 
flat-press particle board plant, veneer 
mill, band sawmill, and sewing ma- 
chine cabinet plant. 


Laboratory Tour Featured 
Midwest Meeting May 

tour through the Depart- 
ment Northern Utili- 
zation Research Branch Laboratory will 
one the highlights the Spring 
Meeting the Midwest Section May 
9-10 Peoria, Two staff mem- 
bers the laboratory will address the 
group following the tour. 

Development new uses for prin- 
cipal farm residues and commodities 
the objective the Peoria labora- 
tory. Research investigation 
perimentation are carried chem- 
istry and related sciences dealing with 
processing and utilization agricul- 
tural commodities and by-products for 
foods, feeds, fibers, drugs, 
dustry. 

addition the Laboratory tour, 
plant tours are also scheduled the fol- 
lowing afternoon Barrett Division, 
Allied Chemical and Dye Corp., man- 
ufacturers roofing felt from local 
hardwoods; and Hiram Walker 
Sons, Inc., one the world’s largest 
distilleries. addition the technical 
sessions, the meeting will also include 
luncheon and Paul Bunyan Hour. 

Registration fee for the meeting 
$6.50, which registration, 
Paul Bunyan Hour, Official Luncheon 
and plant trips’ transportation. Mem- 
bers are invited bring guests, who 
will receive gift from the Midwest 
Section the amount $7.00 to- 
ward the $15.00 annual membership 
dues FPRS and all its attendant 
benefits. This offer limited the 
first guests registering. 


Upper Mississippi Section 
Announces August Meeting 


Manufacture particle board will 
the theme the next meeting 
the Upper Mississippi 
tion, tentatively scheduled held 
August International Falls, 
Minn., Chairman Henry Crandall 
has announced. The subject was se- 
lected because the great interest 
particle boards both low and 
high density. 

addition the formal meeting, 
plans are being made for tour 
through the new particle board plant 
the Minnesota and Ontario Paper 
Co. International Falls. Tentative 
plans also include visit the com- 
woods operations. Section 
Treasurer Wayne 
chemist Paper Co., was 
named Program Chairman for the 
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FPRS 


Men Contributing Time and 
Efforts for Furtherance the 
Society and Wood 


Battaglia 

sentative National 
Starch Products, Inc., 
one new- 
est Company Sup- 
porting Members, 
Mike pitched right 
and lent his ac- 
tive support Soci- 
ety affairs. Recently 
assumed the 
chairmanship the 
Paul 
gram the National Meeting, replacing 
another enthusiastic FPRS leader, Joseph 
Coufal, now Gray Products Co., Wav- 
erly, Va. Along with David Rosse, asso- 
ciate National Starch, Mike arranging 
for firms sponsor the traditional Paul 
Bunyan program. This will include smor- 
gasbord supper Brocke Monument Park 
Ontario and Niagara Falls tour June 
26. Mike head Structural 
Adhesives Department, where supervises 
the development and marketing adhe- 
sives. Manhattan College 
with B.S. degree chemistry, Mike has 
had more than years’ experience the 
technical end the adhesives business. 


BATTAGLIA 


George Fahl- 
strom—FPRS meet- 
traditionally 
have been combi- 
nation 
sessions and on-the- 
spot “how to” 
product demonstra- 
tions leading 
wood industry 
plants. Once again 
this idea will fol- 
lowed the Na- 
tional Meeting 
Buffalo with diverse plant tour program 
covering wide range wood products 
applications planned. George has arranged 
for FPRS registrants visit four plants 
the Buffalo area, and planned two special 
side trips. “old Society activi- 
ties, George jonied FPRS 1947. For- 
merly wood technologist with the Casein 
Company America, now director 
research for the Osmose Wood Preserv- 
ing Co., Buftalo. 


FAHLSTROM 


Donald Saun- 
double-barreled 


job the 
meeting. 


man oversees na- 


rangements the 
section level. 
member FPRS for six years, was 
named the executive board the North- 
east Section 1952. Don served Vice- 
Chairman for two years, and now Chair- 
man the Northeast Section. Don joined 
Saunders Brothers Westbrook, Me., fol- 
lowing graduation from Dartmouth 
1935. became president the firm 
1950. 
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Quotas Assigned for Building Fund-Raising Drive 


Nation-Wide Committee Kicks 
Off Campaign for $60,000 
Meeting 


Detailed plans 
for the fund-rais- 
ing drive for the 
tive Office Build- 
ing Madison, 
Wis., have been 
announced 
Raymond 
Berry, Southwest 
Regional Board 
Member and Chairman the Fund- 
raising Committee. 

nation-wide team has been named 
assist the drive raise total 
$60,000 cash and pledges 
June 24, opening day the Eleventh 
National Meeting. Regional board 
members will coordinate the drive 
their regions, with Section officers and 
other leaders FPRS activities work- 
ing with them give full geograph- 
ical coverage. 


BERRY 


Regional Quotas Set 


Quotas raised each re- 
gion have been assigned the basis 
membership, with specially ap- 
pointed committee members work- 
ing state-by-state basis. The 
amounts sought each region are: 
Northeast, $16,000; Southeast, $8,000; 
$16,000; South—Cen- 
tral, $4,000; Northwest, $12,000; and 
Southwest, $6,000. 

Initial appeal for funds was made 
earlier this year individual mem- 
bers, with more than 
scribed date. the next phase 
the drive, regional board members 
prepared lists prospective donors 
their areas. These consisted founda- 


tions, philanthropic organizations, cor- 
porations, and individuals interested 
the advancement wood research 
who might contribute $100, $500, and 
$1,000 more each. 

Kick-off date for this part the 
drive was April 15, with committee 
members receiving list prospective 
donors contact. special brochure 
was prepared for their use which out- 
lined plans for the drive, the present 
need, estimated costs, and giving 
description the proposed building. 

Between now and the National 
Meeting Buffalo, committee mem- 
bers will also attend Section meetings 
report progress toward the goal 
and enlist further financial support. 
Final results the drive will an- 
nounced the Buffalo meeting. 

the goal $60,000 
achieved, expected that con- 
struction will proceed that the 
building may dedicated during the 
Twelfth National Meeting Madison, 
Wis., June 1958. 


Committee Named 


Committee members assisting 
the drive are: 

Members large: FPRS President 
Ralph Bescher, Koppers Co., Inc., 
Pittsburgh, Pa.; and Vice-President 
Eason, Nickey Brothers, Inc., 
Memphis, Tenn. 

Northeast Region: Chairman, 
Charles Lockard, Northeastern For- 
est Experiment Station, Upper Darby, 
Pa.; Northeast Section: Saun- 
ders, Saunders Bros., Westbrook, 
Maine; Eastern Canadian Section: 
Thompson, Canada Creosoting 
Co., Montreal, Que. 

North-Central Region: Chairman, 
Robert Hiller, American Cyanamid 
Co., Chicago, Midwest Section: 


CONTRIBUTION PLEDGE CARD 


hereby (contribute) (pledge) support the proposed FPRS 
Executive Office Building erected early possible, con- 
sistent with conservative business practice, Madison, Wisconsin. 


(Check here for Contribution and (Check here for Pledge. will invoice you for 
enclose check money order) the amount pledge during calendar year 1957) 
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Allegretti, Masonite Chi- 
cago, Ohio Valley Section: John 
Wilson, Wilson Brothers, 
apolis, Ind; Upper Mississippi Valley 
Section: Henry Crandall, Mosinee 
Paper Mills Co., Mosinee, 
versity Minnesota, St. Paul, 
Great Lakes Section: Gardner 
lick, Protection Products 
ing Co., Grand Rapids, Mich. 

Northwest Region: 
John Ritchie, Douglas Fir wood 
Association, Tacoma, 
couver, C.; Inland Empire 
Lewiston, Idaho. 

Southeast Region: 
Irwin, Poinsett Lumb 
Manufacturing Co., Pickens, 
Carolinas-Chesapeake Section: 
Veach, Jr., Hardwood Corp. 
ica, Asheville, 

South-Central Region: Ch. man, 
Warren, Ark.; Arkansas: 
Southern Lumber Co., 
Corp., Morristown; Texas: Love, 
Love Wood Products, Okla- 
College, Stillwater; Louisiana: 
Christian, Chicago Mill and 
Co., Tallulah; Mississippi: John 
Squires, Mississippi 
Jackson. 

Southwest Region: 
Berry, Scott Lumber Bur- 
ney, Calif.; Rocky Mountains: 
Schomburg, Denver, Colo.; 
Fritze, Koppers Co., Denver; 
Armstrong, Hallock and Lum- 
ber Co., Denver; Pacific 
Section: Paul Yankauskas, Cab- 
inet Co., Los Angeles; Long, 
Monsanto Chemical Co., Los 
Co., Los Angeles; Northern 
Section: Homer Stephenson, 
mento Box and Lumber 
mento; Chaffee, Wolf 
Simpson Redwood Co., Eureka, alif.; 
Lee Moffett, Tarter, Webster 
son, Inc., Stockton, Calif. 


Pacific Northwest Section 
Meets May Rose 


Sawmilling and Plywood 
turing will the theme the 
Meeting the Pacific Northw 
announced. Details the will 
the near future, added. 


April, 
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INDUSTRY NEWS 


Hood Elected President 
stern Pine Association 


sale allowable cut govern- 
ment gency-managed forest lands 
were actions the Western 
Pine its annual meeting 
that per cent com- 
region government held. 

announced the meeting 
that has accepted the associa- 
sheathing 
pane! Sheet-Board, which has been 
tion for several months. 
other actions, the board directors 
increased budget for the 
research activities and in- 
promotional budget. 

Hood, general manager 
Smith Lumber Co., Ander- 
son, Calif., was elected president. 
Other officers named included: 
Bronson, Cascade Lumber Co., Ya- 
kima, Wash., and Burke, Sac- 
ramento Box and Lumber Co., Sacra- 
mento, Calif., both vice-presidents; and 
Gray, American Forest Prod- 
ucts Corp., San Francisco, treasurer. 


Statistics Short Course 
Scheduled North Carolina 


The Institute Statistics North 
Carolina State College, Raleigh, will 
sponsor intensive one-week short 
course Statistics Methods 
workers industry and the 
physical sciences June The course 
will held Brevard College, 
Brevard, 

The course will run two sec- 
tions—elementary and advanced. The 
concepts, confidence limits, tests 
significance, correlation and curve fit- 
ting, analysis variance, and in- 
Among topics the advanced section 
will variance components, multiple 
response surface methods, 
experimental design and analysis 
organoleptic experiments. 

registration fee $100 will 
charged, with enrollment limited 
each section. 


Plywood Safety Record 


world’s record for industrial 
the plywood industry goes 
Plywood and Veneer Co., 
The award for this record, 
the National Safety Coun- 
plant 1,551,002 hours during 
ithout disabling injury. 


Studies Completed Use 
Short Logs Furniture 


research project study the pos- 
sibility using short logs not suit- 
able for the production commercial 
grades lumber produce furniture 
stock has been completed. The project 
was sponsored the Southern Furni- 
ture Manufacturers’ Association co- 
operation with North Carolina State 
College, Raleigh, 

The results the study have been 
published the Association 100- 
page book, Log Bolter for Fur- 
niture distributed its mem- 
bers. The report was written Asst. 
State College under the supervision 
Prof. Rudolph the 
College. 

this series experiments con- 
ducted the Wood Products Labora- 
tory State, tests were made 
using poplar, oak, and gum. The study 
shows that where short logs that are 
not suitable for the production com- 
mercial grades lumber are readily 
available manufacturers furniture, 
the use short log bolter saw can 
result new source furniture 
stock saving the manufacturer. 


Penn State University Plans 
Fifty-Year Celebration 

Fifty years forestry education 
Pennsylvania will celebrated May 
and Penn State University, 
University Park, Pa. The meeting com- 
memorating the establishment 1907 
four-year forestry curriculum 
Penn State expected attract nearly 
600 foresters from all parts the 
country. sponsored the Penn 
State-Mont Alto Forestry Alumni 
Association. 

Speakers banquet highlighting 
the two-day event will include Richard 
McArdle, chief the Forest 
Service, Gov. George Leader, and 
Penn State President Eric Walker. 
memorial forestry alumni war 
casualties will dedicated and book, 
Education Pennsylvania,” 
will published conjunction 
the celebration. 


Kiln Association Formed 
Southern Illinois 


Howard Tooke was 
dent the Egyptian Kiln Drying As- 
sociation the organizational meeting 
March Cairo, Ill. Tooke 
dent Leming Co., Cape 
Girardeau, Mo. Other officers are: 
Groscurth, president Ulrich- 
Groscurth Co., Cairo, Vice-President; 
and William Rice, coordinator 
Industrial Wood Technology 
Southern University, 
Carbondale, 
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Fifteen persons joined the associa- 
tion the meeting, which consisted 
demonstration and discussion vari- 
ous wood-moisture relationships 
John Devine, Moore Dry Kiln Co., 
and talk Mr. Rice wood cells 
and how they are affected moisture. 
The members voted meet twice 
year the spring and fall, and tenta- 
tively scheduled the next meeting 
September Cape Girardeau. 

Membership the association 
open all dry kiln operators, super- 
intendents, managers, and other offi- 
cials. Each member receives part 
his membership the monthly newsletter 
published the FPRS Wood Drying 


Division. 


Fischer Process Being Used 
New Formaldehyde Plant 

new formaldehyde plant with 
annual production capacity mil- 
lion pounds was opened Kent, 
Wash. last month the Borden Com- 
Chemical Division. The firm 
has similar operation Springfield, 
Ore., and now operates five West 
Coast chemical plants. 

The Kent operation the first 
use Borden’s Karl Fischer process, for 
which rights were leased from 
Apparate und Rohrleitungsban, West 
Germany. The process said per- 
mit high yield formaldehyde pro- 
duction and lower utility and steam 
requirements for processing. 


Western Pine Mills 
Increase Kiln Capacity 

Kiln drying capacity Western 
Pine Assoc. lumber mills has increased 
per cent since 1949 present 
high nearly 17.5 million board 
feet daily, region-wide survey just 
completed reveals. Edwin Knight, 
lumber seasoning specialist the asso- 
ciation’s research laboratory, Portland, 
Ore., said the survey showed virtual 
doubling kiln capacity since 1943 
the 12-state Western Pine region. 

The latest study disclosed kiln facili- 
ties today accommodate nearly 
cent the record high 
gional lumber production 8.658 
billion feet. 


Soil Builder Process Developed 
Armour Research Foundation 

soil builder process has been de- 
veloped that opens vast potential 
market for bark, according Dr. 
McCully, Armour Research Founda- 
tion, Chicago. Foundation 
discovered way convert bark into 
inexpensive and unusually effective 
conducted with greenhouse plants and 
field crops, was found promote 
growth and improve soil better than 
either peat moss soil 
conditioner. 
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NEW PRODUCTS—LITERATURE 


Finger Jointing Bulletin 


bulletin containing information 
and recommendations the type 
machine that should used for finger 
jointing available from Wisconsin 
Knife Works, Beloit, Wis. Bulletin 
700 contains examples typical wood 
parts that are being successfully finger 
jointed, specifications standard 
heads, dimensioned drawings stand- 
ard joints, and information use and 
maintenance. 


Illustrated the photo stock 
being cut Badger finger joint cut- 
ting head. The cutting heads are avail- 
able and 1034 inch diameters, 
the inch head joint ma- 
chines, tenoners (single end), and 
shapers, and the 1034 inch diameter 
head for double end tenoners. 


Gas Chain Saw 

new direct-drive gas chain saw 
designed for compactness, portability, 
and power has been introduced 
Machine Co., 104 Ex- 
change St., Syracuse, Available 
with 16-, 20-, 24-inch bar sizes, the 
Model 530 will reportedly provide fast 
and powerful cutting logs timber 

Operating features the saw in- 
clude recoil starter, automatic clutch 
that prevents stalling, and tubular steel 


ha 
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See page 29-A for 
More New Product News 


ance. trigger-type throttle conve- 
niently located under the rear handle. 

Weighing pounds without guide 
bar and chain, the saw delivers 3.5 
brake horsepower. Available with float 
diaphragm carburetor, the saw has 
heavy duty bearings and neoprene seals 
shaft well main bearings. 
32-page catalog their portable tools 
available from the manufacturer. 


Veneer Tape Application 

solution for the splitting problem 
edge-glued veneer has been devel- 
oped the Plylock Plant Simpson 
Logging Co., Portland, Ore. ac- 
gummed paper tape manufactured 
Crown Zellerbach Corp., 
cisco. 


as 


handling, and the lay-up operation; 
away with reject veneer due 
splitting; and save approximately 
per cent labor costs panel patch- 
ing Operations. 

shown the photo, strip 
tape automatically applied 
close each edge the veneer 
moves from the edge gluer the 


ASSISTANT CHIEF CHEMIST 
$5500-$6700 


ground-floor opportunity the 
molded-pulp plant modern inte- 
grated lumber mill now under con- 
struction Northern California. Per- 
son selected will assist administra- 
tion laboratory and take active 
part quality control, effluent con- 
trol, process development, 
uct improvement. Requires B.S. 
Chemical Engineering Chemistry 
with 1-4 years experience. 


Send replies to: 
E-272, Employment Service 


FOREST PRODUCTS RESEARCH 
SOCIETY 


P.O. Box 2010, University Station 
Madison Wisconsin 


clipper. The application made 
mounting two tape moistening 
and 4600-foot rolls tape each 
edge the veneer, then threading the 


tape through water moistening 
and under the heavy brass roller 


seal the tape the veneer 


tape then continuously app! 
the veneer moves the clipper 


units 


units 
used 
The 


EMPLOYMENT SERVIC 


The FPRS Employment Service 
erated without charge ser 
members. Companies 
positions filled individua 
ing employment may participate 
program inserting free 
consecutive issues the 
UCTS JOURNAL. Inquiries concern 
FPRS Employment Service, 
2010, University Station, Madison 
Correspondence kept confident 


Positions Offered 


No. E-273—West Coast organiza 
opening 
graduate wood technologist 
neer with broad background 
sciences and intensive training 
wood technology. good 
statistical methods and familiarity 
wood manufacturing desirable. 
able handle shop 
ment and techniques. Salary depen 
qualifications. (May) 


Employment Wanted 


No. 400—Wood technology 
age 29, wth three years’ experience 
ticle board field and 
seeks position particle board 
Special background research and 
control. (Apr.) 

No. 405—University Missou 
estry graduate seeks position 


products marketing and manageme: 
23, single. (Apr.) 


No. 406—University Ca! 
graduate student production 


ment and forest economics seeks 


logging engineering wood 
utilization Pacific 
years’ experience senior engi 
aide. Age 25, married. (Apr.) 


No. 409—Rutgers University 
graduate, will receive 
Forest Management and Wood 
tion from Pennsylvania State 
June, seeks position Nort! 
forest manager, logging engineer, 
mill supervisor. Age 26, married 


No. 410—Wood technologist, 
married, seeks position factory 
Rapids area. 314 years’ 
duction control management, two 
supervision 


(Apr.) 


No. 411—Summer 
forest products production, 
nic Institute student. Dallas 
817 Herget, Ruston, La. (Apr.) 


No. 412—June 1957 graduate 
State College, B.S. wood 
seeks responsible position 
ufacturing. Six years’ experience 
ture upholstery and cabinet work 


age 32. (May) 
April, 
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Equipment needed for this applica- 
tion will reportedly: virtually elimi- 
nate splitting face and back stock 
comes off the edge-gluer, 


This chipboard compregnation plant operates fully 
matically once the work-cycle has been set. 

supply compregnation plants with and without conveyer 
system for chipboard manufacture small large scale. 
Besides hand-operated models, our production program 
includes all stages automation which may desired. 
The first commercially manufactured chipboard has been 
abricated Siempelkamp presses. Today, Siempelkamp 
builds completely designed plants for all fabrication methods. 


G.Siempelkamp Co. Maschinenfabrik Krefeld 
Cables: Siempelkampco. Telex: 0853 811 Telephone: 28676 
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GREENLEE PUTS PROFIT PRODUCTION 
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Andrew Malcolm Furniture Co. Ltd. 


Known throughout Canada builder quality 
dining room and bedroom suites this company 
appreciates the importance modern, precision 
woodworking machines maintaining high pro- 
duction and lowering costs. 

One the key machines their production line 
the Greenlee No. 545 Double-End Tenoner 
shown above. Working extremely close toler- 
ances this versatile machine performs many opera- 
tions one pass. Setups are made easily and 


precisely direct reading dial indicators are 


‘GREENLEE 


What more, benefits the consistently high- 
quality work produced this machine are 
carried over through the entire manufacturing 
process. They reduce costs every 
straight through the finishing room. 


Whether you work with modern period designs 
the Greenlee No. 545 Double-End Tenoner 
unequalled for high-speed, high-precision, quality 
production. Often called woodworking plant 
demonstration will show you some 
the many ways can add profits your opera- 
tion. Let arrange for your demonstration now. 


Put Profit Your Woodworking With Greenlee Machines 


ROCKFORD, ILL. 


April, 


1754 TWENTY-FIRST 


% [ES ax&za 
as? 
a 


that old planer that seemingly plugs away faithfully. Sure keeps running and does fair job, 


but soaks many times the man and machine hours that modern BUSS Cabinet Surfacer would require 
the same work better. And that means constantly robbing you good share your profits. 
Consider for moment that Modern Buss Surfacers provide finest finish planing speeds high 

that most adjustments are made semi-automatically and instantaneously, just 
fraction the time required the older machines also that the knives these machines can 
kept perfect condition with relatively little time and effort. These are just few the many 

advantages that Buss Machine Works, through its many years specializing the building planers 


EXCLUSIVELY, has been able incorporate their present surfacers. 


Write for bulletins describing these machines detail and you will readily understand 
why say usually far cheaper own them than without them. 


BUSS PLANER EXACTLY SUIT YOUR NEEDS 


No. 4-L single Surface, No. No. Sur- No. Heavy duty MICRO-SURFACER for 


medium sized planer roll planer face, roll planer Double Surfacer for planing hardboard and 
first cutting and finish- first cutting and for rough lumber. other very thin materials. 
ing work. finishing work. finishing work. 


PLANER SPECIALIS EXCLUSIVELY 


EIGHTH STREET HOLLAND, MICHIGAN 
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Meet 


ARKANSAS 

The Crossett Co., Crossett 

Dierks Forests, Inc., Hot Springs 

Southern Lumber Co., Warren 
CALIFORNIA 

California Redwood Association, San Francisco 

Carr Co., Sacramento 

High Sierra Pine Mills, Inc., Oroville 

Ivory Pine Co., Dinuba 

Scott Lumber Co., Inc., Burney 

Tarter, Webster Johnson, Stockton 

Wood Lumber Co., San Francisco 
GEORGIA 

Southern Wood Preserving Co., Atlanta 

Boise Payette Lumber Co., Boise 

Ohio Match Co., Coeur Alene 
{LLINOIS 

The Dean Company, Chicago 

General Electric, Ill. Cabinet Plant, Rockford 

Greenlee Tool Co., Rockford 

Edward Hines Lumber Co., Chicago 

Johnson Carlson, Chicago 

Masonite Corp., Chicago 

Mattison Machine Works, Rockford 

Co., Chicago 

Steger Furniture Mfg. Co., Steger 
INDIANA 

Kitchen Maid Corp., Andrews 

The Dunbar Furniture Mfg. Co., Berne 

National Homes Corp., Lafayette 

The Wood-Worker Veneers and Plywood, 

Indianapolis 

KENTUCKY 

Deluxe Saw Tool Company, Lovisville 
MAINE 

Moose Head Mfg. Co., Monson 
MARYLAND 

Wells, Salisbury 
MASSACHUSETTS 

Draper Corp., Hopedale 

Co., Gardner 

Spalding Bros., Inc., Chicopee 
MICHIGAN 
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Quality Control Sanding Particle Board 


DAVID HAILE 
Resinwood Products Division, Rock Island Millwork Co., Rock Island, 


The over-all need for close tolerances machining particle 
board are dictated the product’s end use. Sanding equipment 
use obtain the required thickness tolerance for particular product 
described and method explained for evaluating and maintaining 
this tolerance. Production records are presented evidence these 


studies actual practice. 


ABSENCE QUALITY CONTROL 
the manufacture product 
often leads the production non- 
uniform material which turn results 
more waste for both the producer 
and consumer. This waste reflected 
higher costs and therefore less 
attractive value for the product. 

Particle board production requires 
extremely acute sense the control 
its quality. The particle board indus- 
try this country, since new 
and versatile, demands that each pro- 
ducer provide quality product and 
adequate guidance the proper end 
use the product. The production 
low quality product combined with 
lack knowledge the limitations 
the product can impair the growth 
the entire industry. 

many cases the equipment 
hand purchased before sufficient ex- 
perience planning can direct the 
wisest choice such equipment. Pos- 
sible limitations this equipment may 


Presented Session IX, Wood Machining, 
FPRS Tenth National Meeting, June 1956, 
Asheville, 


The Author: Haile attended Northwest- 
ern University and worked the research 
ratory Minnesota and Ontario Paper Co. be- 
fore joining his present employer 1950. 


Fig. 1.—Boards coming from trim saws. 


affect selection specifications for the 
product and emphasize the importance 
quality control procedures. 

Quality control not only insures 
knowledge the limitations the 
product, but makes possible more 
efficiently use the equipment. most 
cases, makes possible produce 
product sufficiently high quality 
“have already” machinery. This 
important, and much overlooked, 
phase statistal quality control activi- 
ties. 

number properties particle 
board may important when consid- 
ering quality control: 


Modulus rupture 
Tensile strength parallel sur- 
face 

Water absorption 
Density 
Hardness 


nN 


Abrasion resistance 
Dimensional stability 
Tension perpendicular the 
surface 
Glue line shear 
10. Impact 
11. Screw holding 
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12. Lateral nail holding 
13. Nail head pull through 

14. Shear parallel the surface 
15. Moisture content 

16. Sizes and tolerances 


Length 
Width 


Squareness 
Thickness 


Obviously not all these proper- 
ties have the same degree impor- 
tance the wide range 
board end uses. Resistance abrasion, 
for example, would prime im- 
portance bench top surfacing par- 
ticle board, whereas this property holds 
little significance core stock par- 
ticle board. The end use for the prod- 
uct ordinarily suggests the most impor- 
tant variables control. 

Resincore, the product with which 
this paper concerned, high den- 
sity core stock for “one high 
pressure laminating. compresses 
about 0.015 inch when hot pressed 
under 500 psi 300° for 
minutes. 

Therefore produce satisfactory 
core which will not cause 
areas” the overlay the finished 
product, the thickness tolerance within 
each sheet must controlled less 
than 0.015 inch. Naturally there are 
other products involved, such mul- 
tiple etc., which require even 
better tolerances. However, this paper 


Fig. 2.—Boards going sander. 
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Fig. 4.—Quality control check thickness. 


Fig. 3.—Boards coming from sander. 


will not attempt discuss extenuat- 
ing variables affecting thickness toler- 
ance requirements. 

Having established the desired tol- 
available equipment determine its 
capabilities. This requires working 
knowledge statistical quality control. 

The sanding esquipment now use 
for Resincore Yates S-800. 
Durite and/or Trimite paper used. 
This combination back silicon car- 
bide abrasive. Numbers 40, 60, 80, 
and 100 grit are used. The tests boards 
described this paper were sanded 
speed feet per minute. 

The boards are palletized the 
press room and thereafter handled 
with lift truck the trimmer feed 
table. From the trimming operation 
they are carried conveyor the 
sander and through the sander, after 
which the material receives its final 
inspection (Figs. 

assume that the sander will pro- 
vide the necessary tolerance alone 
extremely erroneous. The production 
board uniform thickness toler- 
ance emanates from the preparation 
and mixing operation the manufac- 
turing process. Poor mixing and non- 
uniform basic materials create added 
thickness variation the final board. 
Spreading the proper amount mate- 
rial the tray and uniformly through- 
out the tray prerequisite uni- 
form tolerance after sanding. The 
actual pressing technique employed 


PREPARATION 
AND MIXING 


CONSUMER 


MAT 
FORMING 


STORAGE 


affects the tolerance too, since must 
ness for full surface clean and 
excess thickness above that necessary 
for good clean up. The sequence 
operations shown Fig. 

Although sanding important 
operation producing board within 
the desired thickness tolerance and 
surface quality, must remembered 
from the foregoing, that only one 
tolerance. 


Procedure 


The following analysis presented 
detail for purposes instruction 
and discussion the procedure used 
determine the specifications for the 


100 boards 7025D 
Resincore were taken from the trim 
saws—unsanded. 


Each board was measured for 
thickness different areas the 
board. Each board was numbered from 
1—100. 


These boards were then sanded 
close 0.250 inch the machine and 
operators could obtain. 


Each board was measured for 
thickness different areas. The 
numbers were recorded the board 
again for checking tolerance the 
same board before and after sanding. 

Table one page the test data 
collected this 100-board run, and 


PRESSING 


SANDING 


FACTORS INFLUENCING THICKNESS TOLERANCE 


Fig. influencing thickness tolerance. 
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represents boards. Columns 
la—8a refer the board before 
after sanding, respectively. The 
The column figures 
the unsanded board have zero 
0.287 inch. The column res 
pertaining the sanded board 
zero point 0.250 inch. 

Explanation terms: 

between highest and lowest meas .re- 
variation. 

Total—means mathematical 
coded figures. Board No. 13. 

Average thickness—obtained 
ments). Board No. —5.7. This 
means that the average thickness 
this board 0.287 0.0057 0.2813 
inch 0.281 inch. 

The sum squares individ- 
ual measurements. 

board multiplied 


with Mean Deviation. 

For complete reference method 
analysis and derivations formula 
Op n 
ing Statistics and 
page 57. 

Example calculation: 


see 


BOARD NO. 1—UNSANDED 


Xi fi ui fiui 
290 2 +3 + 6 


te 


+ 
~ 


CHART FOR EIGHT BOARDS, STANDARD THICKNESS INCH 


4 0 0 0 —12 -2 —11 0 0 0 
material due storage conditions since 
. 
/ e 
5.1 material recommended for this type 
product. 


All charts are based 0.001 inch 
units. 

Fig. shows the average board 
thickness for each the eight boards 
both before and after sanding. can 
seen that approximately .035 inch 
are removed from the board the 
sanding operation. 

Fig. shows the standard deviation 
both before and after sanding. The 
standard deviation chart used ad- 
dition the range chart better in- 
dicate 

Fig. shows the range thickness 
within each board before and after 
sanding. 

should noted that thickness 
tolerances will change this type 


SANDING 


O AVERAGE THICKNESS BEFORE SANDING 
A AVERAGE THICKNESS AFTER SANDING 


Fig. 6.—Average thickness for eight boards 
before and after sanding. 
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Conclusions 


realization the need for pro- 
ducing quality board necessary be- 
fore quality board can produced. 

The sanding operation the par- 
ticle board only one phase pro- 
ducing board acceptable thickness 
tolerance. 

close producer-consumer rela- 
tionship must exist to: 


Use the material where should 
used. 

Work out special shipping ar- 
rangements for quick use spe- 
cially prepared board. 


Discussion 


Ray Campbell (Wynnewood Prod- 
ucts you sand the board hot 
Mr. Haile: occasionally sand 
load directly from the press but 


STANDARD DEVIATION 


BEFORE 
AFTER 
= 2.22 


LCL 
FACTOR 


Fig. deviation before and 


after sanding. 


6 6a 7 7a 8 Sa 

—4 2 —10 0 20 4 

— 3 2 —12 z 7 1 

—2 3 — 8 1 -1 5 

1 4 —4 3 1 2 

2 1 — 5 0 23 0 

5 0 -1 1 23 -1 

3 1 2 3 -3 2 

3 0 — 7% 0 3 0 

—3 0 —10 1 3 2 

6 -2 9 -3 15 —3 

9 2 4 1 13 0 

3 0 F 0 -3 0 

4 0 3 0 3 1 

-2 1 - 8 1 vi 0 

2 1 9 0 22 1 

-3 3 3 2 22 3 

3 0 9 0 3 0 

5 - 1 4 0 3 0 

9 0 5 0 10 0 

9 1 4 0 24 1 

15 6 21 6 27 8 

11 18 75 10 183 12 
-6 9 — 3.8 5 9.2 6 

441 56 905 40 3,659 76 

.820 1,120 18,100 800 73,180 1,520 

121 324 5,625 100 33,489 144 
93.3 28.2 111.7 26.5 199.2 37.1 
4.7 1.4 5.6 1.3 10.0 1.9 


hours after manufacture. 

Mr. Campbell: How many high 
density boards you sand before you 
change papers 

Mr. Haile: That depends many 
things, the finish 
desired. Our end use allows about 
sheets. 

Corp.): What the moisture content 
coming out press? 

Mr. Haile: Moisture content dry 
board between and per cent; 
wet board between and per 
cent. 

Mr. Stillinger: What was your expe- 
rience range and standard devia- 
tions each sheet and between sheets 

Mr. Haile: The individual variations 
were 7/1000; sheet sheet, 91/,/1000. 

the material were planed before 
sanding, would improve quality 
thickness 

Mr. Haile: not have experience 
with planing board this density. 


30 


20 


FACTOR 


Fig. 8.—Range thickness within each board 
before and after sanding. 
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Fungus Infection Associated with 
Chemipeeling Pressure and 


Cold Soaking Jack Pine 


EDWARD PANEK 


Technologist, Forest Products Laboratory’, Forest Service, Dept. Agriculture 


Air-seasoned, round jack pine posts that were chemi-peeled 
and infected with fungi, were treated cold soaking and pres- 
sure impregnation. Fungus infection associated with the use arsenic 
increased penetrations and retentions preservative chemi- 
peeled posts cold-soaking treatments. Killing the trees with 
arsenic, without permitting time for fungi visibly develop, exerted 
only slight influence the results treating jack pine posts. 


Introduction 


EXPLORATORY STUDY 1952, 

jack pine posts cut from trees that 
were girdled and poisoned with 
sodium arsenite solution absorbed ap- 
proximately three times much pre- 
servative, when treated cold soak- 
ing preservative oil, jack pine 
posts cut from green trees that were 
peeled and seasoned the conven- 
tional manner. Similar results were 
noted later the cold-soaking treat- 
ment red pine posts. 


known that the presence 
common green Trichoderma mold, de- 
cay, and blue stain fungi pine sap- 
wood increase penetration and reten- 
known that Trichoderma often devel- 
ops profusely wood surfaces treated 
with fluorine-containing solutions, and 
that several fungi are similarly associ- 
ated with the use arsenic 
The purpose this work, therefore, 
was study fungus infection pos- 
sible reason for the results obtained 
the preservative treatment posts 
from arsenic-killed trees. 

Jack pine posts produced from ar- 
senic-poisoned and unpoisoned trees 
manner designed either limit 
encourage the growth mold fungi 


Since this study was completed May 1955, 
others have studied the treatability chemi- 
peeled southern yellow pine. They include 
man and Birdsall, whose work reported 
the 1955 and 1956 Minutes the Coordinated 
Wood Preservation Council. 


Maintained Madison, Wis., cooperation 
with the University Wisconsin. 


Lindgren, 1952. Permeability south- 
ern pine affected mold and other fungus 
infection, American Wood Preservers’ Associa- 
tion Proc., pp. 158-168. 


Blew, O., Jr. 1952. Treatability south- 
ern yellow pine influenced fungus infec- 
tion. Jour. For, Prod. Res. Soc. 


Stains sapwood and sapwood products and 
their control. Tech. Bull. No. 714. 


The Author: Edward Panek holds de- 
Forestry from the University Minne- 
was the Administrative Branch 
the Forest Service before joining the For- 
est Products Laboratory 
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were treated cold soaking and pres- 
sure impregnation. 


Material 


The jack pine banksiana) 
posts were obtained through the co- 
operation the North Central Region 
the Forest Service from even- 
aged stand the Lakewood District 
the Nicolet National Forest Wis- 
consin. Fifty trees were cut, each 
which had breast-high diameter 
not over inches, and was tall enough 
furnish three posts feet 
length with top diameter the 
uppermost post not less than inches. 
The trees thus gave total 150 
posts, for each test vari- 
ables, which included three different 
treatments and five different post types. 
Each post was identified tree 
number and position the tree. The 
butt, middle, and top posts from the 
trees were evenly distributed over the 
five different post types, and random 
selection was then made for the dif- 
ferent charges for each the three 
treatments. 

The five post types were follows: 


Posts From Unpoisoned Trees: 
The posts from unpoisoned trees were 
cut June 1954, and were taken 
the Laboratory and peeled within 
two: days. 

posts which mold growth was 
discouraged were dipped per 
cent sodium pentachlorophenate solu- 
tion. 


Mold growth 
posts which mold growth was 
encouraged were sprayed with per 
cent sodium fluoride solution, and were 
bulk piled under tarpaulin for 
days encourage Trichoderma mold 
growth. When the posts were covered 
with heavy growth the mold, the 
tarpaulin was removed permit some 
seasoning and allow time for the 
mold penetrate the wood. Two 


weeks later, the posts were open piled 

Controls.—Control posts 
mold growth. 


Posts From Poisoned Trees: The 
trees were poisoned June 
applying sodium arsenite 
stump height. The sodium ar: nite 
solution was prepared with 
arsenic trioxide, pound ‘ium 
hydroxide, and enough water 
avoid cutting into the wood 
the girdles were made. 

Posts cut one week after 
ing.—One group posts was cut 
week after the trees were 
provide time for the arsenic the 
trees, yet not allow sufficient time for 
mold other fungi become 
lished the wood. These posts were 
peeled within two days after they were 
cut, and were then dipped per 
cent sodium 
tion discourage mold growth. 


Posts cut four months after 
soning.—The fifth group posts was 
cut four months after the trees were 
poisoned provide opportunity for 
fungus growth. 

After all posts were prepared, they 
were air seasoned open shed. 
Moisture-meter readings 
sentative posts prior treatment are 
given Table 

Posts cut from unpoisoned trees dur- 
ing early June were easily slip-pecled; 
those poisoned during early and 
cut one week later were difficult 
peel without drawshave, and 
cut four months after the trees were 
poisoned had most the 
ened, although patches bark 
knots adhered and required 
with drawshave. The group cut 
four months showed light 
tack insects, possibly bark ‘les. 

The posts were trimmed 
length prior treatment. They 
then carefully examined 
faces tor evidence fungus th. 
Posts from poisoned and unpoi ned 
trees that were dipped per 
showed evidence infection. The 
unpoisoned posts sprayed with pet 


April, 


q 
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ATMENT POSTS 
PRIOR TRE 
DISCOURAGE MOLD 
Moisture-meter readings* 
various depths: 
Group inch linch 1% inches ro 
Percent Percent Per cent ENCOURAGE MOLD 
GROWTH 
1 voisoned, treated to discourage mold 
» |. oisoned, treated to encourage mold 
soned, treated to discourage mold CONTROL POSTS 
soned, cut after opportunity for fungal 
tog 13 14 15 


alues are the average of three readings. 


sodium fluoride solution showed 
but the wood was somewhat 
color’ due the penetrating mold 
Nine the unpoisoned 
posts showed blue stain cover- 
ing from per cent the cross- 
sectional area the ends, while the 
other posts appeared free 
infection. The poisoned posts cut four 
months after the trees were girdled 
showed blue stain other discolora- 
tion, indicating incipient decay, that 
covered from per cent, and 
averaged about per cent, the 
cross-sectional area the ends. 
Sections from one more posts 
each type were examined 
cally. This examination showed 
apparent infection the section from 
the unpoisoned post dipped per 
cent 
and, with few exceptions, the ray 
abundance fungus hyphae, mostly 
the mold type, was found the 
section from the unpoisoned 
sprayed with sodium fluoride, particu- 
larly the ray parenchyma cells, and 
most the ray cells were open. Scat- 
tered hyphae fungi were found, 
mostly the ray parenchyma cells, 
the sections from the unpoisoned 
control posts and the section from the 
poisoned post cut one week after gir- 
dling. The rays these sections, how- 
ever, were usually closed. abun- 
dance fungus hyphae 
types, including molds and stains, was 
found the section from the poisoned 
post cut four months after girdling, 
and the ray cells were mostly open. 


Treatment 


The treatments were started April 
and were completed May 19, 1955. 
The preservative used was 
solution coal-tar creosote meeting 
AWPA Standard P1, and No. fuel 
oil meeting Commercial Standard 12- 
48. Ten posts each the five types 
were treated each the following 
methods: (1) cold soaking for 
hours, (2) cold soaking for hours, 
(3) pressure impregnation. 

cold-soaking treatments were 
open tank which the 
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POSTS CUT FROM POISONED TREES 


LEGEND 


COLD SOAKED 
6 HOURS 


Fig. 


20 30 40 50 60 70 80 90 100 
SAPWOOD DEPTH PENETRATED (PERCENT) 


NO] PRESSURE IMPREGNATED 
48 HOURS 


(RUEPING PROCESS) 


depth penetration coal-tar creosote—No. 


fuel oil solution the groundline zone jack pine posts. 


posts, horizontal position, were 
completely submerged the preserva- 
tive. The posts were removed from 
the preservative and weighed during 
the course and the end the 
soaking period obtain retentions 
intermediate intervals well for 
the total soaking period. Posts treated 
for hours were weighed the end 
and 3-hour soaking periods, and 
were then returned the tank com- 
plete the soaking period. Posts soaked 
for total hours were weighed 
1-, 3-, 6-, and 24-hour periods 
well the 48-hour period. re- 
move surplus preservative, the posts 
were permitted stand end and 
drain for five minutes before each 
weighing. The temperature the un- 
heated preservative was taken least 
once each day during the treatments, 
and varied from 76° 89° Varia- 
tion temperature during any one 
treatment did not exceed F., how- 
ever. 

The pressure treatment was made 
the Rueping empty-cell process the 
6-foot cylinder. initial 
air pressure pounds per square 
inch was applied for minutes, fol- 
lowing which the cylinder was filled 
with preservative room temperature 
(approximately 80° F.) without vary- 
ing the pressure. When the cylinder 
had been filled, the pressure was raised 
150 pounds per square inch and 
held there for one hour. The pressure 
was then released, the cylinder was 
drained preservative, and final 
vacuum equivalent about inches 
mercury was for min- 
utes. The individual posts were 
weighed before and after treatment 
determine preservative retentions. 
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Results Treatment 

Twenty-four hours after treatment, 
the posts were sawed through longi- 
tudinally permit measurements 
sapwood depth and preservative pene- 
tration. One the sawed sections 
each post was surfaced, and measure- 
ments were taken immediately 
opposite sides inches from the butt 
end (groundline) and inches from 
the top end. 

From the data Table and the 
bar graphs Figs. and which 
show the average penetrations and re- 
tentions preservative, may 
noted that the results treatment were 
influenced the extent fungus de- 
velopment the wood, particularly 
when the posts were treated cold 
soaking. Control posts and groups 
posts from poisoned and unpoisoned 
trees that were treated discourage 
mold growth showed average preserva- 
tive retentions from 0.8 1.2 
pounds per cubic foot when cold 
soaked for six hours. The posts from 
unpoisoned trees that were treated 

mold growth and the posts 
from poisoned trees that were cut after 
opportunity for infection showed 
average retentions 6.1 and 9.0 
pounds per cubic foot, respectively, 
when cold soaked for six hours. Pre- 
servative retentions increased with the 
longer soaking periods, but the trend 
retentions was the same. 

Average retentions the pressure- 
treated groups varied, but the differen- 
tial between the infected and unin- 
fected posts was not great with 
the cold-soaking treatments. The dif- 
ference retention, however, appeared 
sufficient justify segregation 
the arsenic-killed and mold-infected 
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posts from uninfected posts With the average preservative reten- left standing long enough for mold 


sure treatment. probable explanation tions for the unpoisoned control posts and other fungus development, showed 
the more limited variation reten- shown 100 per cent, the influence much higher retentions than the con- 
tion after pressure treatment that other test variables shown trol posts after the cold-soaking treat- 
the preservative that was injected into comparison Table Posts from 
the more easily penetrated, infected trees that were cut before Preservative penetrations followed 
wood during the pressure period growth visibly developed showed trends similar those noted for pre- 
also more easily removed during the retentions only slightly retentions, with the infected 
and during the final than those for the control posts. Posts posts (induced from trees 
vacuum. from unpoisoned trees with stimulated standing long enough for molds and 
mold growth, however, and particu- other fungi develop) showing 
penetrated the and 48-hour 
POSTS CUT FROM UNPOISONED TREES soaking treatments than the control 


made retard mold growth. 


were greater for infected posts than 

posts, but the difference was less ‘han 

the differences noted itive 

trees that were cut before tion 

provement penetration over the con 

trol while posts from 

killed trees left standing long 

POSTS CUT FROM TREES for infection develop showed 

POSTS penetrations than the 
posts from unpoisoned trees. 

posts were penetrated 100 per cent 

POSTS the sapwood depth, 

CUT AFTER 


tions, therefore, were 


DEVELOPMENT influenced infection. 


6 ‘d 8 9 10 / 


/ 3 4 5 


PRESERVATIVE RETENTION (POUNDS PER CUBIC FOOT) Conclusions 
HOURS HOURS (RUEPING the use arsenic chemi-peeled posts 
Fig. 2.—Average retention coal-tar creosote—No. fuel oil solution jack pine posts. significantly increased preservative re- 


Table 2.—RESULTS TREATMENT JACK PINE POSTS 


Posts cut from unpoisoned : Poste cut from unpoisoned : Control posts 


: Poste cut from poisoned trees: Posts cut from poisoned trees 
trees, and treated to : trees, and treated to Perec ecto cre cerceeeeece--------; 1] week after girdling, and : after the development of 
discourage mold growth 3 encourage mold growth :Cold soak-:Cold soak-: Rueping: treated to discourage 3 fungus infection 

:Cold soak-:Cold soak-: Rueping:Cold soak-:Cold soak-: Rueping: 6 hours : 48 houre : process:------------------------------ :Cold soak-:Cold soak-: Rueping 
¢ ing : ing :pressure: ing $ ing :pressure: $ 2 :Cold soak-:Cold soak-: Rueping: ing ; ing : pressure 
: 6 hours : 48 hours : process: 6 hours : 48 hours : process: 


: ing : ing :pressure: 6 hours : 48 houre : process 
: 6 hours : 48 hours : process: : : 


Preservative 


retention 3 
(Lb. per cu. ft.) : 


Minimun : 0.7 1.3 42 3.2 5.9 6.5 : 0.6 1.6 4.8 1.0 1.6 5.0 2.3 5.2 5-1 
Maxionum 1. 2.9 6.5 9.3 u.9 8.6 : 2.2 3.0 6.9 1.5 3.4 8.4 18.0 14.6 7.6 
Average— 4 8 1.8 5.1 6.1 7.9 7.8 : 1.1 2.1 5-7 1.2 2.4 6.7 9.0 1.2 6.7 
Standard devia- H 


Sapwood depth 
(In.) 


Minioum : 1.30 1.20 1.26 1. 1.15 1.10 : 1.29 1.31 1.22 
Mextarum, s 1.66 : 2172 : 1.6 1.86 1.89 1.99 1.88 2.12 1.90 1.58 1.62 1.48 : 1.72 1.75 1.74 
Average— 3 1.31 $ 1.39 : BaD 1.51 1.53 1.55 1.57 1.62 1.54 1.32 1.35 aR. 3 1.48 1.49 1.4 
Standard devia- : : 

tion 2 


Preservative 
penetration 


Minimum 


18 1.15 1.20 1.22 
Sapwood depth 
penetrated 


(Percent) 


Minimm : 16 


Maximum, 79 : 100 200 «6100 : 100 96 s 93 : 100 : 100 Wo : 100 : 100 
Average— : 50 : 95 : 100 45 61 100 : 67 : 80 : 100 : 86 : : 100 
Standard devie- : H 3 3 3 3 3 

tion 3 19 3 16 17 : 6 0 : 2 3 22 14 17 3 Oo 3: : 6 


i 
“Average value for 10 poste. 
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tentions and preservative 
penctrations cold-soaking treat- 
ments 


Cutting and peeling the chemi- 
pee! posts within one week, and 


Table 3.—COMPARISON PRESERVATIVE RETENTIONS 
JACK PINE POSTS DIFFERENT TYPES 


Average retention, based 
unpoisoned control posts 
as 100 per cent 


Cold 
treaing the posts retard mold 
tion similar those obtained cold- Unpoisoned, treated discourage mold 
soaking normal jack pine posts, but 
=. é 2. Unpoisoned, treated to encourage mold 
pen: rations were somewhat better. 555 376 137 
infection associated with Poisoned, treated discourage mold 
Poisoned, cut after opportunity for 
can! effect preservative retentions 818 533 118 


treatment the Rueping 
than was noted cold-soaking 
nents. The sapwood 


The potential gravity the industrial noise problem discussed 


trated 100 per cent the pressure 
treatment, and therefore the influence 


Industrial Noise Problem the 


Woodworking Field 


NOEL SYMONS 


relation the political, and legal considerations 
involved. New York State laws are cited illustrate the effect this 
problem compensation systems. Recent developments various 
states regarding claims for hearing losses are discussed. Methods are 
explained for reducing injurious noise levels, which not only cut 
loss-of-hearing claims but produce such collateral benefits 
creased production, decreased absenteeism, and decreased accidents. 


INDUSTRIAL NOISE PROBLEM 
complex because involves many 
socio-economic, political, and legal 
considerations, well “‘the disci- 
plines psychology, biology and phys- 
ics, and their practical application 
otology and acoustical 
Its gravity stems from 
the increasing demand employees 
that they compensated for loss 
hearing due exposure hazardous 
noise levels industry, and from the 
growing tendency the courts up- 
hold awards for this condition even 
though the worker continues the 
job and sustains wage-loss re- 
sult his hearing impairment (2). 
The problem far-reaching its 
implications. affects the rights and 
the obligations individual, 
employers, insurance carriers, and 
the public which pays the cost 


FPRS Tenth National Meeting, June 1956, 
ject was presented Mr. Symons the North- 
east Section Meeting, Oct. 20-21, 1955, New 
York 


Numbers parentheses refer notes and 
references the end the paper. 


the Insurance Law Section the New York 
State Bar Association, Legal Consultant In- 
York State, member the Technical 
the law firm Brown, Kelly, Turner 
Symons, Buffalo, 
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all compensation awards the cost 
the manufactured product the 
service rendered. 

There have been statements made 
responsible authorities that the 
potential hearing loss claims the 
United States could amount from 
billion billion. these esti- 
mates are correct, this simply means 
that the loss this type 
claim alone, such claims should 
made compensable every state, could 
exceed our present losses all types, 
excluding loss hearing, almost 
100 per cent perhaps more. 
cut this figure half, even take 
per cent it, the possible cost 
these cases nation-wide scale 
staggering. 

The impact the problem the 
industry the different states will, 
course, vary depending the atti- 
tude the legislative bodies and 
the courts such states, and also, 
course, upon the pressures exerted 
labor 

growing concern, word about the 
potential gravity the problem 
New York State pertinent. the 
present time awards New York are 
not payable until after the employee 
has been separated from the injurious 
exposure for period least six 


mold infection and chemi-peeling 
was not apparent. 


months permit the permanency 
the loss determined. This 
based upon the theory that part the 
loss may temporary, reversible 
fatigue (i.e. loss from which there 
may recovery) distinguished 
from permanent nerve degeneration. 
This time limitation known the 
administrative ruling adopted the 
Compensation Board based 
the recommendations Commit- 
tee Consultants Occupational 
Loss Hearing appointed study 
the problem. concern 
New York based upon the fear that 
this administrative ruling could 
withdrawn the Board any time, 
thus resulting avalanche 
claims which might force many com- 
panies out business. 

compensation costs 
New York, spite recent rate re- 
ductions, have been among the high- 
est the country. This illustrated, 
for example, comparison work- 
men’s compensation manual insurance 
rates paid employers states, 
including New York, the classifica- 
tion logging and lumbering for the 
years 1951 through 1954. These fig- 
ures show that the rates New York 
are substantially higher than those 
any the other states. The four-year 
average for New York $21.31, 
whereas the four-year average for all 
the other states $8.29 about 
38.5 per cent the New York rate. 

With respect these high costs, 
William Foss the New York 
State Conservation Department has 
stated (3): the present compen- 
sation law the greatest single deter- 
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rent the proper harvesting forest 
products New York, and the 
proper management our forests for 
the future.” 

While the figures given are for 
logging and lumbering operations, this 
cost disparity true generally most 
other classifications operations. 
obvious that superimpose 
cost structure the added, incalculable 
burden awards for occupational loss 
hearing would have serious ad- 
verse effect upon the economy the 
state. 

And what about the effect this 
potential our compensation system 
general? answering this ques- 
tion, prefer quote Henry Sayer, 
former Industrial Commissioner and 
recently retired General Manager 
the New York Compensation Insur- 
ance Rating Board, who said (4): 

“To way thinking the pres- 
ent situation transcends difficulty 
any situation that 
expense may such magnitude 
threaten the continuance our 
whole compensation system free 
enterprise founded, is, the 
obligation and ability industry 
pay for its accidents and occupa- 
tional diseases, passing that cost, 
the law requires, along the ulti- 
mate consumer. And could equally 
well threaten the compensation sys- 
tems those states where free en- 
terprise compensation not per- 


Technical Basis Industry’s 
Concern 


From technical point view, in- 
concern New York stems 
from concomitance several fac- 
tors: the widespread extent 
deafness among the general popula- 
tion, the prevalence industry 
noise levels over decibels, the 
policy New York almost auto- 
matically treating all noise levels over 
decibels injurious per se, the 
presumption contained the New 
York law which treats any claim filed 
valid unless disproved the em- 
ployer “substantial evidence the 
and the lack any ac- 
ceptable damage risk 
ting employer (or its carrier) 
overcome this presumption any case 
where the employee has worked 
noise level decibels over. 

these factors are considered 
combination, fears stag- 
gering potential cost are not without 
substance. 


Extent Deafness. Dr. Howard 
House, Chairman the Subcom- 
mittee Noise Industry the 
American Academy Ophthalmology 
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and Otolaryngology, has stated that one 
out every ten persons this country 
has some degree impaired hearing. 
There are other estimates that range 
even higher (5). There are many evi- 
dences the extent this deafness, 
including the results hearing tests 
elementary schools, the screening 
candidates the Air Force, and 
the employment records plants 
where audiometric records have been 
kept. These latter records show that 
approximately per cent all job 
applicants have significant hearing 
loss (6). 


Prevalence Industrial Noise 
Levels Decibels and Over. 
1953 the Armour Research Founda- 
tion Illinois Institute Technology 
made noise studies wide variety 
industrial operations (7). The study 
was noise levels, both 
over-all intensity basis and analyzed 
octave bands, 580 locations 
plants. The measurements were made 
both machine levels, within two 
five feet from the machine the vicin- 
ity the operator; and area levels, 
where men worked some distance 
from the chief source noise and 
where several machines generally could 
heard. 


analysis this survey shows that 
the 580 locations where the noise 
was measured, was decibels and 
over 408 locations approxi- 
mately 70.3 per cent the locations. 
was 100 decibels and over 143 
locations approximately 24.6 per 
cent the locations. The conclusion 
drawn from this that indus- 
trial noise levels decibels and 
over are far more prevalent than many 
may have suspected. 


Among the industrial operations 
studied the Armour Survey was 
“Lumber and which cov- 
ered: (a) millwork, (b) the lumber 
mill paper manufacturer, and (c) 
two furniture plants. these opera- 
tions measurements were made, 
machine levels and area levels. 
the machines surveyed, the noise 
the machines per cent. 
the area levels surveyed, the noise 
level was decibels above 
areas per cent. the total 
measurements made, the noise nevel 
was decibels over loca- 
tions per cent the total 
locations. 

footnote the Armour study 
stated that: noisiest machines 
were found all industries concerned 
with metals, followed the lumber 
point out that the highest noise 
levels the lumber and products in- 
dustry were recorded as: 


( )ver-all 
Level 
Decibels 


Planer, furniture parts 112 
Wood. planer__ ___- 108 
Cut-off saw (Comp. Air) 107 
Circular cut-off saw___ 106 
Surfacer, birch. _____ 104 
Planer, maple furniture - 103 
Furniture making, lathes, saws, etc. 108 
Sticker moulder 101 


view these findings, the indus- 
trial noise problem the 
ing field should not 

Treatment Noise Levels 
Decibels Over Injurious Per 
now pretty generally 
scientifically that the question the 
injurious character noise 
not only its over-all but 
its intensity the various 
cies the noise spectrum, the 
tion the exposure, and 
tors. Nevertheless, the 
ency New York has been 
regard these other factors and view 
any noise level over 
injurious regardless any 
siderations. 


Presumptions Supporting 
This tendency accentuated the 
presumption the New Yor! Act 
previously mentioned. Few have 
such drastic doctrine relating the 
law presumptions New 
Thus Wisconsin, which has 
benefit levels than New 
where the over-all cost 
Compensation employers less than 
one-half the cost New York em- 
ployers (8), the employee must prove 
beyond legitimate doubt the 
alleged injury was the result occu- 
pational causes (9). 

This difference the law pre- 
sumptions must taken into consid- 
eration solving the industrial noise 
problem. view the many un- 
known factors and the multitudinous 
causes deafness (even heavy street 
traffic produces noise decibels, 
subway train passing station 100 
decibels, etc.), the naked presumption 
that any industrial noise level 
decibels over injurious unjusti- 


Lack Acceptable Criteria Dis- 
prove Claim. The Exploratory Sub- 
committee the American Standards 
Association which recently the 
problem referred the gaps 
our knowledge” and that 
was impossible set standar 
even imply that line can 
the present time between sai. and 
unsafe exposures” (10). 


Socio-Economic and Legal Fa. ors 


The combination the 
facts lends color some dire 
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are There are also number 
socio-economic and legal 
reasons Why the problem such 
one. 


P-oblem Accrued Liability. 
mos. cases industrial hearing loss, 
the ondition has been developing over 
claims, and its insurance car- 
did not collect any premiums 
insurance rates are fixed 
liability which may 
the chance. 

the 
other hand, are quite different. Not 
only the cause often more obscure 
and complicated non-occupational 
factors, but the exposure harm 
continuous and uniform 
that the percentage incidence 
those who will suffer damage may 
far greater, thus affecting the degree 
cost the industry involved. The 
cost accident can generally 
determined very easily and thus 
charged the cost production 
the year which the accident occurs, 
but this not true past liability 
which has been accumulating slowly 
over extended period time and 
for which provision has been made. 


This same problem accrued 
ity threw thousands men out 
work New York State the 
when silicosis first became compensa- 
ble. This was due the fact that the 
employers dusty trades could not 
which would permit them operate. 
This critical situation was not solved 
until the Legislature enacted emer- 
gency legislation drastically limiting the 
liability for disabil- 
gradually increasing) basis, 
ting awards entirely for disa- 
bility” (11). 

The present problem more serious 
than was the silicosis situation 
because industrial noise far more 
prevalent than was the silicosis hazard, 
and the exposure more difficult 
control. are headed for trouble 
when, either legislation sud- 
den court rulings, create obliga- 
tions stemming from past exposures 
which, during their existence, were 
not regarded creating either legal 
economic rights. 

Departure from Wage-Loss Con- 
cept. Our compensation system grew 
out what was equivalent com- 
promise between labor 
which the employer gave his 
the negligence fellow 
and assumption risk. 


place this old hit-and-miss tort sys- 
tem there was adopted, not social 
law, but substitute legal system 
liability based partial re- 
placement income lost result 
any 
expanded include occupational dis- 
eases—regardless who may have 
been fault. was strictly legal 
system non-fault liability under 
which portion the employee’s in- 
come loss would absorbed initially 
the employer and then passed 
him the consuming public. 

Without going into the many rami- 
fications the matter the reasons 
for the so-called schedule awards (12), 
may stated that the granting 


awards for occupational loss hear- 


ing where there loss income, 
either present prospective, vitiates 
the wage-loss principle which the 
compensation system was predicated. 


There further cogent reason for 
viewing the departure from this con- 
cept with alarm. accept the prin- 
ciple permitting awards for non- 
economic physiologic and social losses, 
there logical stopping point, 
either legally medically. The num- 
ber organs the body that can 
deteriorate and the number senses 
that can become impaired almost 
without limit. accept the prin- 
ciple, would just logical 
grant awards for non-economic psy- 
chological, emotional, functional, and 
psychiatric disabilities claimed 
due occupation. Arthur Larson, 
Under Secretary Labor, has said: 
must never cut loose from the 
loss-of-earning capacity concept, for, 
do, there telling where the 
process will (13). 


Solution Problem. find the 
right solution will require the whole 
hearted cooperation the legislators, 
state administrative officials, represen- 
tatives both labor and industry, and, 
equally important, doctors, acoustical 
experts, and safety engineers. All fac- 
ets the problem must considered 
and intelligently correlated. 


Developments Various States 


New York. The requirement 
six months’ removal from the injurious 
exposure before any award accounts 
for the relatively few claims filed 
date New York. Where awards are 
entered, the percentage loss hearing 
computed the basis medical 
formula recommended the Commit- 
tee Consultants Occupational 
Loss Hearing. 

1955 Associated Industries 
New York State sponsored bill 
restore the wage-loss principle 
require proof actual wage-loss 
caused the hearing impairment 
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prerequisite award. This bill 
passed the Assembly recom- 
mitted the Senate without vote. 
Shortly after this the Joint Legislative 
Committee Industrial and Labor 
Conditions (Ostrander Committee 
suggested that representatives indus- 
try and labor confer see some sat- 
isfactory legislative solution the 
problem could agreed upon. This 
suggestion was accepted and represen- 
tatives industry and labor are cur- 
rently negotiating see some mutu- 
ally satisfactory solution can worked 
out. 


Wisconsin the first state which 
has attempted solve the problem 
legislative level. did passing 
new law 1955 (14) which pro- 
vided modified (i.e. reduced) sched- 
ule, the inclusion the six-month 
waiting period the statute for socio- 
economic reasons, and permitting 
employer deduct pre-existing hear- 
ing losses shown pre-employment 

Wisconsin also has medical for- 
mula, adopted administratively, which 
differs from the New York formula 
that determining the percentage loss 
hearing it: (a) uses only the three 
frequencies 500, 1000, and 2000, 
which are the essential frequencies 
the speech range, instead five fre- 
quencies 250, 500, 1000, 2000, and 
4000; (b) eliminates certain minor 
non-disabling losses (or losses falling 
within the range normal variabil- 
ity) entirely; and (c) uses the binau- 
ral principle that man with fairly 
good hearing one ear not 
handicapped man with pronounced 
bilateral deafness. Like the New York 
formula, provides certain deductions 
for presbycusis (loss hearing due 
normal aging). 

should pointed out that the 
Wisconsin method dealing with the 
problem might not necessarily work 
other states because other differ- 
ences involved, such the compara- 
tive underlying total cost compen- 
sation arising from the general benefit 
levels and the way which the laws 
the respective states are construed, 
the fact that Wisconsin, addition 
the specific percentage deductions 
the medical formula for presbycusis, 
the Wisconsin statute also reduces all 
awards for permanent partial disability 
per cent for each year that the 
claimant over years age but 
not exceed total per cent 
(15), and the possible differences 
the law discussed 
earlier. 


Pennsylvania has recently enacted 
law which permits awards for total 
deafness only. 


129 


Missouri has formula for meas- 
uring loss hearing for compensation 
purposes (Rule 23) but currently, 
through committee consisting rep- 
resentatives industry, labor, and the 
medical profession, studying the pos- 
sibility revising this formula (16). 


New Jersey. The Commissioner 
Labor and Industry recently assigned 
one his Deputy Commissioners 
study the problem. 


Minnesota. Several claims were re- 
cently paid that state, because 
quote from the National Underwriter, 
hearings been held, they would 
have established precedent the 


Department Labor Model 
Law. The discussion draft the 
model bill patterned largely after 
the modified schedule the Wiscon- 
sin law and contains the six-month 
waiting period. has formula for 
determining the causally related de- 
gree percentage loss hearing 
without which satisfactory solution 
the problem can found. 


Importance Medical Formula 


this length discuss any detail 
the many questions involved work- 
ing out fair and reasonable medical 
formula for determining the extent 
hearing losses due industrial noise, 
the matter the permanency the 
loss, whether the present allowances 
for presbycusis, many believe, are 
inadequate, and other similar ques- 
tions. While there are differences 
further study will undoubtedly produce 
the right answers. 


Noise Control 


The ideal solution for the problem 
would, course, eliminate the 
hazard reducing all industrial noise 
safe levels. While this cannot 
done overnight due technical con- 
siderations and the 
volved, many steps are being taken 
this direction. American industry 
fully aware its obligation furnish 
its employees with the safest possible 
working environment. 

Many references will found 
the recent scientific literature dealing 
with means reducing injurious noise 
levels industry. This can done 
many ways such designing and 
manufacturing less noisy machines, 
quieting existing machines, isolating 
noisy that the minimum 
number workers will exposed, 

New York Associated Industries has 
created Technical Committee 
Noise Industry which has sponsored 
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three state-wide industrial noise con- 
ferences dealing with various technical 
phases the problem, including prac- 
tical methods noise abatement. And 
while the answers are not clear cut, 
there are least some indications that 
noise abatement produces collateral 
benefits such increased production, 
decrease absenteeism, decrease 
accidents, and improved plant morale. 
Much remains done this im- 
portant field. 


Plant Conservation Hearing 
Programs 


spite our incomplete technical 
knowledge, there much that can 
done individual plants conserve 
the hearing its employees. de- 
sirable, whenever possible, make 
studies the noise levels the vari- 
ous operations, and these should 
made both over-all basis and 
frequency analysis (18). the em- 
ployer its carrier does not have the 
technicians make such studies, there 
are competent consulting engineers and 
firms available for this purpose, but 
only qualified experts should 
tained because the 
involved (19). 

These noise studies can used not 
only for the purpose instituting 
noise control procedures but basis 
correlating the hearing losses shown 
audiometric testing with the noise 
levels found. The research groups need 
much data these matters can 
developed. 

reasons exist which make un- 
desirable give audiometric examina- 
tions all employees exposed haz- 
ardous noise levels, nevertheless 
desirable make preplacement tests 
all newly hired employees. 
earlier, the available data indicates 
that per cent job applicants have 
significant hearing loss. Unless such 
test given, the employer will not 
able establish and thereby rule 
out the pre-existing loss the em- 
ployee makes claim for occupational 
deafness some later late. 

Such preplacement audiometric ex- 
aminations can given properly 
trained technician (20), although 
the applicant shows significant loss 
whose testimony would competent 
verify the loss the event 
subsequent claim. 

also wise give newly hired 
employees who are placed high 
noise levels subsequent periodic exami- 
nations ascertain there are any 
changes their hearing acuity that 
might suggest that they 
susceptible individuals. they are, 
consideration can given 
ferring them less hazardous loca- 


Another thing which can done 
furnish ear protection employees 
working high noise levels 
The use such protective devices 
may attenuate the noise reaching the 
inner ear (where the damage done 
program, much educational work will 
have done overcome the nor- 
mal reluctance employees wear 
such devices. Caution should also 
used see that they are correctly 
fitted, worn properly, and kept clean 
avoid the danger any 


Research Activities 


Much research now being con- 
ducted throughout the country. This 
covers all phases the problem, 
control, techniques noise 
ment, predictions noise 
ity, evaluation the 
the loss, surveys the general 
hearing loss among different oups 
and categories individuals, 
lation data permit the 
tion acceptable damage risk 
and many other matters. 
work also being done the 
ing animals, surgically the 
auditory cortex, delivering pure 
into the ear canal, and the 
electrical responses. Ultimate correla- 
tion this data will help bring 
about the right solution the 
problem. 


American ingenuity has been able 
master the problem harnessing 
atomic energy, can solve the prob- 
lem industrial noise within the 
framework our free democratic 
economy way that fair all 
groups, including labor, industry, and 


the public. 
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Discussion 


Wise (Wood Conversion 
Co.): What frequency ranges should 
measured determine the noise 
level 

Mr. Symons: All the octave bands 
starting with the and includ- 
ing the 4800 10,000 cycle per sec- 
ond bands should measured. Other- 
wise there basis for determining 


the actual spectrum the noise in- 
volved. 

Mr. Wise: What frequency range 
felt the most 

Mr. Symons: Concerning the fre- 
quencies felt the most injurious 
have another problem. There 
yet consensus among the medical 
people this point. There have the 
past been numerous 
ments the effect that the first noise 
induced hearing loss appears about 
one-half one octave above the fre- 
quency the sound responsible for 
the damage. Since hearing losses sup- 
posedly due noise usually appear 
first around the 4000 cycle 
quency, this would indicate that sound 
the frequency 1200 2400 cycles 
per second might the most impor- 
tant. result recent studies 
research groups, however, the opinion 
has been expressed that noises the 
300 600 and 600 1200 cycle fre- 
quencies are probably the most impor- 
tant. have not seen the data upon 
which this opinion based. Summing 
this up, would appear that the gen- 
eral trend medical opinion pres- 
ent concerning the most important 
frequencies would range from 300 
2400 cycles per second. Much research 
remains done before any definite 
conclusions can presented. 


Whole Tree Harvesting 


Manager, Technical Services, Philip Morris, Inc., Richmond, Va.; Pilot Plant Superintendent, Herty Foundation; 


and Director, Herty Foundation, Savannah, Ga. 


The general economics utilizing the whole tree, including 
roots, bark, limbs, and twigs, are discussed. Differences fiber dimen- 
sions and wood structure various sections the tree are related 
paper made from these sections. Potential uses for vari- 
ous portions the tree are reviewed. 


CONCEPT forest manage- 
ment related utilization 
presented this paper. This concept 
much too broad scope ade- 
quately covered single publication. 
passes the whole field wood utiliza- 
tion, . 

The authors have been advised 
confidential communication that 


group economists have also con- 
cluded that whole tree harvesting 
offers the best opportunity increase 
the values from American forests. 


Whole tree harvesting means col- 
lecting all the tree which can read- 
ily salvaged, including roots, bark, 
limbs, and some twigs. The concept 
begins with selection equipment for 
up-rooting trees and ends with prepa- 
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ration the land for the next crop 
seedlings. differs from the term 
tree logging” that the stump 
claimed. Its primary purpose 
salvage all parts the tree for profit- 
able use. 

The principal reason for this paper 
stimulate integrated thinking and 
present idea, with examples, 
which can ultimately add many new 


1 Presented at Session VIII, Chemical Utiliza- 
tion, FPRS Tenth National Meeting, June 4-7, 
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values our forests. The only refer- 
ence directly pertinent this idea 
the bulletin entitled Log- 
ging—A Challenge Research” 
Koroleff and published the Pulp 
and Paper Research Institute Can- 
ada, 3420 University Street, Montreal 
Canada. 


Importance 


Dr. Locke, his review Chemi- 
cal illustrates adequately 
the reasons for increasing forest yields. 
Briefly summarized these are: increas- 
ing population; growth the fiber- 
using industries, especially pulp and 
paper; development new chemical 
and pulp products, and ever-increas- 
ing world demand for fiber products 
the economy retarded countries 
improves. 


Equipment Required 


question readily answered 
whether equipment available for 
harvesting the whole tree. The answer 
portions the tree. Land clearing 
equipment available for rapid felling 
trees all sizes. For recovery 
the stumps, the practices the naval 
stores industry can followed. The 
well-established procedures the lum- 
ber and paper industries can fol- 
lowed claim the remainder the 
tree. Bark removal can accomplished 
readily the forest the process- 
ing plant. Companies can supply de- 
barkers for wide variety applica- 
tions. 


When the concept whole tree 
harvesting fully perfected, the use 
equipment for tree toppling, log- 
ging, dirt removal, chipping, convey- 
ing, and land preparation will co- 
ordinated deliver only usable mate- 
rials the processing plant. 


Properties Different Portions 
Southern Pine Trees 


The amount pulpwood which 
could salvaged from land clearing 
progress annually the United 
States estimated about one 


Locke, 1956. Review chemical utili- 
zation. For. Prod. Jour. (2): 63-66. 


Fig. 1.—Sampling plan. 


million cords. This, itself, would 
good reason explore the use 
the whole tree for fiber products. 

The trees used this study were 
growing about miles north Savan- 
nah, Georgia. Less than seconds 
were required uproot each tree with 
heavy-duty tractor. 

The body each tree was sawed 
into 4-foot lengths and carried the 
laboratory along with the roots, stump, 
branches, and twigs. The trees were 
divided into five sections shown 
Fig. The stump was the part four 
inches above ground and included the 
tap root which adhered the stump. 
The base was the lower four feet 
the trunk. The was the upper eight 
feet the trunk. The remainder was 
classed center. The center was some- 
times divided into base and trunk. 

Each stick was carefully weighed 
and disc cut from its center. After 
weighing these discs, and removing 
the bark, the wood section was sub- 
merged water and displacement 
samples the per cent moisture, per 
cent wood, per cent bark, and age were 
determined. 


Wood Properties 


Table shows the age, growth rate, 
and wood yield information three 
trees about average pulpwood size. 


Table 1.—AGE, GROWTH RATE AND WOOD YIELD 


The yield calculated with the total 
weight the wood substance 100 
per cent. The wood greatest density, 
expected, was the center section 
and that lowest density was the 
stump. The stump wood was visibly 
different than that from other portions 
the tree; was 

The sticks were weighed before and 
after bark removal correct for mois- 
ture variations during the work. About 
per cent the wood 
the body the tree. This 
might considered current 
size. 


Table presents some value for 
the distribution wood and 
the different portions the tree. hese 
are incomplete, but are 
indication that the greatest 
bark the limbs and roots. 

About per cent bark 
expected from the tree 
for southern pine trees this size. 
This value will vary widely wit! 
size, species, and conditions wth. 

These data, though 
gest that the entire tree 
harvested, additional values 
per cent might derived the 
currently unused portions the tree. 
The percentage useful can 
further increased, when for 
the bark available. describes 
some areas use for bark. These 
need further developed. 


Pulping Properties 


Chipping: Two-foot lengths 
from each section one tree were 
chipped the Carthage chipper. The 
chips from each section varied shape 
and size. The chips were classified 
Syntron with round and 
square holes for minutes shaking. 
Results are shown Table 


The data readily suggest that the 
yield most desirable chips would 
obtained from the center, followed 
order the top, limbs, stump, and 
roots. This does not tell the whole 
story. The stump and root chips con- 
tained many wafer pieces, 
large saucer. Means for 
more uniform chips from the 
would have developed. 


3Cone, D., Jr. 1956. brief 
bark utilization. Southern Pulp and Paper 
facturer. (4) 92-94. 


Calculated 
Pine Pine Pine Mean Table 2.—BARK AND WOOD CONTENT 
Diameter, 8.50 8.33 Pine Pine Pine 
Section Wood Bark Wood 
Yield, Per cent of total tree weight 
Middle 60.0 (12.5)* 39.4 45.5 48.3 86.25 18.75 
16.8 20.2 17.9 Stump 86.5 13.5 
Root - 2.0 ( 9.9) 4.6 4.5 3.7 Root _ 69.3 30.7 
Limbs, and 9.6) 17.1 15.7 60.0 40.0 
*Figures in parenthesis are oven dried densities/Ib. per cu. ft. 
+Without twigs and needles. *Weighted. 
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Table 3.—CHIP SIZE CLASSIFICATION 


Per Cent Retained 


” 


Rating 
1 0 1.3 73.4 88.0 
4 43.4 65.9 56.1 33.6 
2 3.1 7.8 83.0 84.5 
3 10.9 5.0 79.8 77.1 
75.2 62.0 22.4 34.3 


26. 


Pan 


Table 6.—HANDSHEET EVALUATION 


HIGH YIELD 


500 Freeness—3 Canadian Standard 


Pulp from Cook No. 


Tensile 

Time Burst Tear Bk. Let. 

77 157 166 10400 

Pa 62 122 214 8860 

Ss 59 106 144 8210 

’ 56 141 187 10290 


— |... 76 88 258 6810 
Table 4.—COOKING DATA 161 10700 
5 126 200 00 
A. HIGH YIELD aver. 70 108 132 8510 
Ider ‘fication Stump Center Top Limb Root 148 169 10420 
Air chips, 3619 3540 4124 2611 2516 500 Freeness—3 grams Canadian Standard 
Moistuc in chips, %--------- 44.7 43.5 51.5 23.4 20.5 
in chips, 1619 1540 2124 611 516 Pulp Tensile 
Total g/1 29.8 32.9 34.6 26.9 from Time Burst Tear Bk. Lgt. 
Active-alkali, g/1 21.7 21.4 21.0 27.9 Position Min. Factor Factor Yds. 
168 166 174 175 175 
i 65 66 63 63 45 iddle Slab 
Middle 


400 Freeness 


Table 7.—PHYSICAL PROPERTIES—SUMMATION 


Section Burst Factor Tear Factor Average 
500 400 500 400 500 
Stump 161 pod 152 166 156 161 
126 200 214 163 168 
Roots 148 141 169 187 159 164 


Pulping: The kraft method 
pulping was selected because known 
favorable results already available from 
pine. First conditions used gave high 
yields. stationary digester about 
5-gallon capacity was employed. was 
heated indirectly and the liquor circu- 
lated through the chips. The liquor 
chip ratio was 8:1, the total volume 
liquor per cook was 16,000 with 
2000 grams chips, other con- 
ditions are shown Table 


Another set cooks was made 
observe differences from the outer 
slab portion the log the center 
the log. This was done cubic 
foot, stainless steel rotary digester. 
Three portions were taken three 
positions along the tree. These results 
would nearly comparable kraft 
pulp mill practices the South. Con- 
ditions are also shown Table 
under medium yield (B). 


Pulp Evaluation: Pulp from the 
pine kraft cooks was evaluated beat- 
ing Valley beater 114 pound 
capacity, with handsheets and freeness 


determinations made suitable in- 
tervals. 


The handsheets were conditioned 


center section gave the highest tear and 
lowest burst, whereas the stump gave 
the highest burst and intermediate 
tear. 

The physical properties the me- 
dium yield pulps, from different 
positions along the trunk and with re- 
spect diameter were similar. The 
slab section showed higher tear and 
lower burst, whereas the top showed 
somewhat higher burst and lower tear. 

Without examining the data de- 
tail, easy conclude that sections 
the tree might selected accen- 
tuate particular property desired 
the paper. 

All samples paper were good 
quality. 

Fiber Dimensions: 10-gram 
sample pulp was dispersed dis- 
tilled water 500 Erlenmeyer 
flask. decantation and dilution with 
water, the fiber content was reduced 
very low consistency. portion 


119 258 7900 
140 248 8100 
128 250 7800 
120 254 8700 
142 238 9270 
217 360 7900 
138 202 9000 
124 240 8200 
139 230 200 
135 236 7950 
125 238 9000 
144 230 9600 
132 327 8010 
142 187 9300 


was placed test tubes and shaken 
before pouring. 

little the suspension was 
moved ml. pipette, after stand- 
ing for approximately one hour. The 
inside diameter the pipette was 
mm. drop was placed each 
eight slides. The fiber suspension was 
stained with per cent Congo red. 
These were hot plate. The 
slides were placed the Projektina, 
aligned, and the length each fiber 
measured the nearest 0.1 mm. 

The slides were transferred the 
microscope and, with magnification 
450, the diameters the fibers 
were measured the nearest 0.001 
mm. The total range fiber lengths 
and widths are summarized Table 
The longest individual fibers were 
the center and the shortest the limbs 
although the stump averaged the long- 
est. The length fibers from other 
sections was intermediate. These fiber 


Table 5.—COOKING DATA 
MEDIUM YIELD 


overnight. Thickness, burst, tensile, Base Base 
tear, weight measurements Identification the tree core middle 
most pertinent results are shown Moisture Chips 2371 2932 
Table Several freeness values are 
expected for the pulp after Total Alkali 49.6 49.6 
: ctive Alkali (g a2O)_... 39.0 39.0 
and tear high yield pulps with Temperature range 170 166 
174 176 
the verage the two freenesses. The 
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3 4 5 6 7 
Base Middle Topcom- Middle Middle 
slab middle posite slab core 

3753 3753 3753 3753 2511 
6538 6224 7442 6361 4083 
2785 2511 3689 2608 1572 
42.3 39.7 49.6 41.0 38.5 
19,256 19,556 19,556 19,556 8187 
22,041 22,067 23,245 22,165 9795 
5.9:1 5.8:1 6.0:1 5.9:1 3.9:1 
49.6 49.6 49.6 49.6 49.6 
39.0 39.0 38.4 38.4 38.4 
20 20 20 20 12.5 
210 120 180 150 90 
90 90 90 90 90 
170 170 169 170 165 
174 174 172 175 177 
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Fig. 2.—Relation strength and fiber length width ratio. 


dimension data were published 
Gleaton and Saydah.* 


Relationship Fiber Dimen- 
sions and Strength: The ratio 
length width the fiber has di- 
rect relationship the over-all strength 
the pulp. The per cent Mullen and 
per cent tear were added together and 
divided two give average em- 
pirical strength value. Figure shows 
that the strength varies almost directly 
with the fiber length width ratio. 


Analyses Experimental Data 


The information reported was gained 
from limited number samples. 
The results suggest that much greater 
tically from much greater number 
trees and evaluated for optimum ap- 
plications. 


Conclusions 


The following general conclusions 
can drawn: 

quality pulp from each section the 
tree. 

Good yields, weight basis, 
may expected from each section 
the tree when optimum cooking con- 
ditions are established. 

Chips from the middle and top 
sections have greater uniformity. Chips 
from the stump section were 
and uneven size. Different chip- 
ping conditions are needed yield 


Earl and Lenora Saydah. 


1956. 
Tappi (2): 157A. 


best quality chips from the stump, 
roots, and limbs. 
Pulp yield was lowest, the 


method employed, from the smallest 
youngest sections the tree 
roots, limbs). 


The stump section contained the 
longest fibers and gave the strongest 
Mullen. 


direct relation between the 
length width ratio the fibers and 
strength handsheets made from the 
pulps was found. 


Economics 


Based the preliminary 
ported and other supporting informa- 
tion, not included, the following gen- 
eral economics apply whole tree 
harvesting: 

The yield pulp from the for- 
est could increased per cent. 

The market value the products 
derivable from the additional pulp, 
converted the same value wood 
pulp now use, would the 
range billion billion an- 
nually. 

The removal organic debris 
from the forest would reduce fire haz- 
ards and cut down the cost fire 
protection. 


The land would prepared for 
replanting seedlings natural re- 
forestation use suitable land 
preparation equipment after tree har- 
vesting. 

cost reduction would result 
from reduced wood handling costs 


Table 8.—FIBER DIMENSIONS 


Length, mm 

Cook No. Max. Min 
2WP 6.2 0.4 
2WP 5.4 0.5 
Top. 3WP 5.3 0.4 
5.6 0.3 
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Width, 
Average Max Min. Average Ratio 
2.76 0.048 0.15 0.026 106.1 
2.93 0.052 0.019 0.038 ie 
2.52 0.049 0.010 0.028 90.0 
1.72 0.042 0.010 0.027 63.8 
2.50 0.048 0.014 0.032 78.3 
2.53 0.048 0.012 0.029 87.7 


the pulp mill maintaining steady 
flow chips from the forest the 
pulp mill. 

the field developed other ad. 
vantages would become apparent. The 
stakes are large that the task merits 
the best application abilities the 
land owner, the forester, the scientist, 
the economist, the engineer, the sales. 
man, and the corporate investor. 


Discussion 


Ivory (Ivory Pine What 
method used cutting up, iding, 


transporting, and handling mate. 
rials from the five parts the ree? 

Dr. Sproull: This been 
worked out yet. Many know: meth- 
ods for specialized phases can put 
solution. 

ber Co.): What barking equip ent 
available for handling the lim and 

Dr. Sproull: There 
able for complete bark 
could bark part the roots limbs 


the woods, then digest chips 
with the remainder bark. di- 
gestion, the bark can from 
the pulp cleaning devices the 
pulp slurry progresses 
papermaking process. 

Meek (Minnesota and On- 
tario Paper Co.): have had some 
experience with centrifugal cleaners 
means removing bark from pulp 
and find they reasonably good job. 

Bell (Forest Products Lab 
Canada): What was used stand- 
for pulp chips the comparison 
the chips from the various parts 
the tree? 


Dr. Sproull: Standards set paper 
company the manufacture their 
commercial pulp were used. Chips 
were screened through 
inch mesh. Uniform chips allow maxi- 
mum digestor capacity. 


Miller (Holly Hill Lumber 
Co.): Does the rind the 
slab wood and edgings, give 
yield pulp than small, round 

Dr. Sproull: The outside tree 
known give slightly better pulp. 


Wallace (Crown and 
Seal Co.): Compared with 
practice, what the relative 
those portions tree not har- 
relatively large quantities 
bark? 

Dr. Sproull: Consumption 
what higher for those portions 
give lower pulp yield, but 
such the kraft used, these 
icals are the main 
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Weyerhaeuser Timber Company, Longview, Wash. 


low-cost oxidation process has been developed which con- 
verts dihydroquercetin present the water extract Douglas-fir bark 
quercetin. This product much less soluble and readily recovered. 
The effects the independent process variables the reaction, 
and possible reaction mechanism are discussed. 


Introduction and Review 
Previous Work 


bark are available annually 
by-product the lumbering and pulp- 
ing industries the Pacific North- 
west. One company making limited 
utilization this material the form 
its mechanical fractions, but the 
major percentage the bark being 
burned fuel. During the past ten 
years, there has been increase 
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tion, FPRS Tenth National Meeting, June 4-7, 
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cited. 


The Authors: Gregory holds from 
Oregon State College, Ph.D. from Ohio State 
was formerly research chemist duPont 
Experimental Station, Wilmington, Del., served 
the Army Chemical Corps during World War 
II, and now Manager Applied Research, 
Weyerhaeuser Technical Center. 

Brink received and Ph. de- 
grees from Minnesota, curtently Chief, 
Chemistry Section, Weyerhaeuser Technical Cen- 
ter. was formerly research chemist with 
Salvo Chemical Corp. and charge research 
and development program involving the alkaline 
lignin, Meadol, for the Mead Corp. 

ton, joined the Pulp Division Weyerhaeuser 
1941. was transferred the Technical 
Center 1943, where Development 
Scientist. 

Ryan received from Rutgers U., 
ciated with Pure Oil Co., Plywood Research 
Foundation, Vermont Bureau Industrial Re- 
search, and Reichhold Chemical Co. before join- 
ing Weyerhaeuser 1952, where 
Development Scientist. 


research and development activities 
chemically utilize this raw material. 

The chemical composition Doug- 
las-fir bark very complex and not 
fully known. Furthermore, varies 
with the history the sample. gen- 
eral expression composition given 
Table for commercially available 
hydraulic barker waste. Other analysis 
selected bark samples can found 
the 

Each the extractive fractions 
mixture chemicals. The ether solu- 
bles obtained using the 
quence noted Table are relatively 
simple and consist predominantly 
organic chemical known dihy- 
droquercetin (3, 3’, 4’, 7-pentahy- 


(FROM HYDRAULIC BARKER) 


Extractives Yield 
(Sequential) General Nature Material 

9.9 Tannins and Carbohydrates 

Sodium Hydroxide (100° 37.6 Phenolic Acids, Other Saponifi- 

cation Products 

Tota! Extractives Plus 60.5 


weight O.D. Douglas-fir bark. 


structure dihydroquercetin and quercetin. 


droxy-flavanone) belonging 
flavonoid family. The first published 
information the presence this 
compound Douglas-fir wood was 
Pew(2). The structures this flava- 
none and the closely related flavone, 
quercetin, are given Fig. 

Quercetin and certain its deriva- 
tives are widespread plants; for ex- 
ample, occurs hops, tea, horse 
chestnuts, red roses, buckwheat, and 
the inner bark the North Ameri- 
can black oak. limited quantity 
quercetin has been commercially ex- 
tracted from the latter source and used 
dye for wool and other fibers. 
The glycoside quercetin, rutin, has 
been extracted for pharmaceutical uses. 
However, quercetin has not been avail- 
able pure chemical large vol- 
ume, and markets for large volumes 
are not established. 

DHQ quite soluble hot water 
(13.5% 100° C.) and relatively 
insoluble cold water (0.25% 25° 
C.). Thus, hot water extraction fol- 
lowed cooling and crystallization 
appeared attractive method 
for DHQ production. Techniques were 
developed for countercurrent extrac- 
tion the bark produce extract 
containing approximately soluble 
solids. 

The composition solids such 
extract from whole Douglas-fir 


* ASYMMETRIG CARBON ATOMS 


QUERCETIN 
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bark available commercial hydraulic 
barkers given Table The DHQ 
this sample was 18% the solu- 
bles. Thus, the extract soluble 
solids contained 0.54% DHQ. Even 
though such concentration exceeds 
the cold water solubility DHQ, 
very difficult crystallize. The dis- 
persing crystallization inhibiting 
powers the non-DHQ materials 
present marked. Yields and purity 
DHQ obtained direct crystalliza- 
tion were low, even though the ex- 
tract was concentrated levels greatly 
exceeding the solubility DHQ 
pure water. 

Further demonstration this crys- 
tallization inhibiting effect has been 
shown the addition small 
amounts the non-DHQ extract solu- 
bles pure aqueous solutions 
DHQ. Several methods have been 
worked out for the removal DHQ 
from this water extract directly from 
the bark, but each 
limitations. 


Table 3.—METHODS CONVERSION 


Method 


(A) Catalytic Dehydrogenation using a enercped (Pd- 


Charcoal) and a Hydrogen Acceptor_____ - 
(B) Oxidation with Alkaline Peroxide___ 


fo) Oxidation with Air in Aqueous Alkali (Generally 


Strong Alkali) 


(D) Disporportionation using Alcoholic Base in the Pres- 


ence of Air____- 


= Oxidation with Bismuth Acetate and Basic Bismuth 


Carbonate__- 
(F) Oxidation with Air Sulfuric 
(G) Iodine Oxidation_ 
(H) Sodium Bisulfite__ 


(I) Isolation of Ammonium Salt followed by Prolonged 


Refluxing_________- 


6.4 


6.0 


(OHQ BASIS) 


5.0 


YIELD 


QUERCETIN 


REACTION 


Fig. 2.—Effect acidity oxidation rate. 
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Table 2.—COMPOSITION HOT WA- 
TER EXTRACT FROM DOUGLAS-FIR BARK 


Solubles 
Ether Solubles (75% DHQ)-__._____--_-- 24 
Remaining Water Solubles: 

30 


*Basis of solids in extract. 
tExclusive of tannin content of ether solubles. 


Since far less soluble than 
DHQ water (0.1% 100° and 
less than .002% 25° C.) and 
more easily crystallized, the conversion 
DHQ the water extract has 
been explored. was desirable find 
process that: (a) could carried 
out simple equipment, (b) used 
small amounts low cost reagents, 
(c) operated extracts varying 
concentration and composition, (d) 
had minimum effect the other 
components the extract (degrada- 


Approxi- 
mate Lit. Cited 
Yield, No. 


> 
a 


3.—Purity quercetin recovered vs. 


tion contamination), was 
pable completion short period 
time, and (f) gave good yields and 
high product purity. The method te. 
ported here appears 
requirements. 

The various laboratory methods that 
have been published 
flavanones flavones are listed 
Table described, none these 
was considered suitable for carrying 
out the conversion the presence 
large proportions 
materials commercial basis. The 
possibility existed, however, find- 
ing conditions for air 

The acid conditions used 
precipitated large quantities 
phene which reduced the con- 
tent the balance the extra and 
contaminated the insoluble ad- 
dition, the quantity acid re: uired 
was high. the other hand, st: 
alkaline conditions led ation 
has been shown for other 


~ 


REACTION 


acidity. 


April, 1°57 


| 
| 
| 
4.0 
| 
| 
98° 


nones which initially the 
and then simple phe- 
rearzange the isomeric 


Experimental Procedure 


tensive laboratory and pilot plant 
were carried out which the 
yield, purity, and reaction 
produced changes the vari- 
listed below were explored. 


Hydrogen ion concentration. 
Type alkali used adjust hy- 
drogen ion concentration. 
Temperature reaction. 
Oxygen concentration and aera- 
tion rate. 

Degree agitation. 

Use catalysts. 

Concentration extract. 

Extract composition. 


Other experiments were carried out 
gain insight into reaction mecha- 
nism and competing reactions. 

Several analytical techniques were 
used. Progress reaction was readily 
followed using method based 
ultra-violet absorption. was deter- 
mined measuring the difference 
absorption 3750A sample (di- 
luted ethanol-water) the reac- 
tion mixture before and after removal 
the insoluble centrifugation. 
DHQ was calculated from the absorp- 
tion spectra basic solution the 
mother liquor, using two wave-length 
measurements and solving simulta- 
neous equations. 

Another procedure that would 
applicable has been described Ma- 
ranville and Goldschmid(13). Gravi- 
metric analyses were used measure 
final yields well initial and 
final concentrations DHQ. The 
ter involved bisulfite conversion 
technique reported Kurth(10). 

The experimental results are sum- 
marized the following paragraphs: 


(a) Effect acidity and reagents 
used for its adjustment: The normal 
water extract Douglas-fir 
bark approximately 3.4. The 
the system was adjusted 
line reacting materials including: so- 
ide, sodium acetate, 
phate, and sodium sulfite. Mixtures 
materials were also used. Since 
yiclds were the same range for each 
type alkali, the amount required 
adjust given value and price 
pound made sodium hydroxide ap- 
pear most economical. 

The rate formation and yield 
generally increased with 


PLOT REACTION 
100 


oF 


YIELD 


60 120 180 240 


REACTION TIME 


AIR RATE (AIR 
EXTRACT VOLUME 
0.2 


0.05 
0.0 (UNDER 


300 360 420 480 540 600 


(MINUTES AT 100°C AND pH 6.0) 


Fig. rate formation air rate. 


(Fig. 2). pH’s above yields 
were decreased because competing 
Under conditions selected 
for preparation and air oxidation 
water extract, purity product in- 
creased with (Fig. largely be- 
cause the solubilizing effect ma- 
terials other than DHQ present the 
extract. The given the 
reaction mixture 25° C.; reaction 
temperature systems would more 
acidic. 


(b) Temperature reaction and 
oxygen concentration: Increase 
temperature has several effects upon 
the oxidation. not only accelerates 
the reactions taking place but the 
same time reduces the solubility 
oxygen the aqueous media. also 
increases the solubility the 
reaction mixture that more avail- 
able for degradation per unit time. 
There appears optimum oxy- 
gen concentration for maximum yield 
and reaction rate each temperature. 

Air requirements for reactions 
95°, 63°, and 25° were studied. 
Under the experimental conditions 
used, was found that 0.2 volumes 
air per minute per volume ex- 
tract produced aeration that gave 
maximum reaction rate 95° 
higher. Yields the range 70% 
were obtained within 114 hours, 
depending upon extract used (Fig. 4). 
Since the solubility oxygen 
water, and presumably extract, these 
temperatures very low, imposes 
creasing air rates above 0.2 volumes 
per minute per volume extract 
had only slightly detrimental effects. 

temperature reaction low- 
ered, oxygen solubility increases, and 
63° 0.05 volumes air per min- 
ute per volume extract were found 
adequate give 70% yields 
hours. 25° C., the amount air 
admitted the reaction had 
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very carefully limited excessively 
low yields were obtained. Completion 
quired 10-14 days. 

Preliminary work has indicated that 
slight increases pressure improve 
yield and reaction rate. Future work 
will indicate the extent any advan- 
tages gained. 


(c) Degree agitation and use 
catalysts: Complete and uniform 
mixing assists control the reac- 
tion. the higher temperatures where 
oxygen solubility was reduced, high 
degree stirring became advanta- 
geous keep the reaction mixture sat- 
urated with oxygen and possibly 
permit maximum oxidation bubble 
interfaces. 

Several the common metal ox- 
ides used catalyze autoxidations and 
peroxide reagents were screened for 
catalytic effect this reaction. Al- 
though initial results were not encour- 
aging, further study will show whether 
their use justified. 


(d) Concentration extract: 
Most the work this study was 
conducted with extracts approxi- 
mately concentration and with 
composition similar that described 
Table This material was used be- 
cause could directly produced 
commercially and because early work 
showed that concentrating the extract 
higher levels was little advan- 
tage. early work, extract solids con- 
centrations from 35% were 
briefly explored. concentrations be- 
low 3%, conversion DHQ 
was good. However, yield which 
could removed filtration was 
low due greater percentage loss 
resulting from solubility. This solu- 
bility has been found 0.026 
grams per 100 grams reaction 
mixture 25° the concentration 
the extract was increased above 
3%, the purity which separated 
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Fig. 5.—Effect concentration purity precipitated quercetin. 


from the cooled reaction mixture de- 
creased due the presence other 
materials insoluble these concentra- 
tions (Fig. 5). 

(e) Extract composition: The 
composition Douglas-fir barker 
waste obtained mill site varies 
from log log depending age 
the tree, portion the tree, length 
time since tree was felled, duration 
log pond storage, and handling 
bark after removal from the log. The 
effect some these variables 
extractives content, especially DHQ, 
has been discussed the literature(1). 

The composition the water ex- 
tract varies with the raw material, and 
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Fig. 6—Rate DHQ disappearance. 


these changes composition affect the 
rate formation and, lesser 
degree, the yield. The oxidation rates 
observed three different extracts 
illustrated Fig. along with 
average value calculated from ex- 
periments using different water ex- 
tracts. All reactions were 6.0. 
The component the extract which 
controls this reaction rate has not been 
isolated. Its presence further illus- 
trated comparative oxidation and 
degradation studies carried out wa- 
ter and extract. all cases, reac- 
tions proceed more rapidly the ex- 


QUERCETIN ADDED 
TO QUERCETIN FREE 
OXIDIZED EXTRACT 


QUERCETIN IN 


WATER 


300 360 420 


Fig. quercetin under oxidizing conditions presence excess quercetin. 
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tract, increasing approximately seven 
fold the case DHQ disappear- 
ance during oxidation. Fig. 
trates the rates degradation under 
oxidizing conditions extract and 
water. 


Discussion Mechanism 
Reaction 


The following mechanism 
posed most nearly explaining the 
experimental results: 


mediate such enolate 
DHQ) 

(2) DHQ Intermediate) 

(3) (under reaction conditions) 

degradation products 

(4) (DHQ Intermediate) (Under 
reaction conditions) 
Non-Q products. 


Weissberger(17) has shown that 
autoxidation hydroxy ketones 
benzoin) the rate enolization 
mization) and the rate 
tion are identical, with the convers 
the enol form being rate 

Under reaction conditions used 
our laboratory remains 
stant, which permits DHQ 
ance step (1) follow pseudo 
order kinetics indicated Fig. 
This reaction appears rate 
trolling with the average value for 
(DHQ) 
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Non-Q Products Insoluble 

4 \ where 
Initial concentration DHQ gms. DHQ per 100 gms. 


extract (Reaction #62). 


gms. per 100 gms. per min. (measured). 
ac 
Fig. 9.—Possible kinetic equation for calculation formed. 
Table 4.—ESTIMATED “DHQ BALANCE” 


FOR TYPICAL LABORATORY OXIDATION. 


% © =DISAPPEARANCE OF DHQ 
=THEORETICAL DISAPPEARANCE 
° 


OF odHe 


Insoluble 
Soluble Q in Mother 47 


DHQ in Mother ---------- 4 


60 90 
REACTION 


120 
TIME 


180 
(MINUTES 


aT 


Fig. 8.—Theoretical 
formation. 


rate formation effected oxy- 
gen concentration harmony with 
step (2), but yield does not 
equal DHQ consumption due com- 
peting steps (3) and 4). The exist- 
ence step (3) reactions was demon- 
strated subjecting oxidizing 
conditions DHQ-free oxidized ex- 
tract. Excess was present that 
the mixture remained saturated with 
Under these conditions, was de- 
stroyed the linear rate 2.8 
per 100 grams reaction mix- 
ture per minute (Fig. 7). 

Step (4) would expected in- 
clude variety reactions, one 
which was demonstrated subjecting 
extract all conditions used 
oxidation excepting that air was care- 
fully replaced nitrogen. 6-hour 
period, 69% the DHQ disappeared 
with only 2.2% being formed. 
Oxidation the resulting mixture in- 
dicated that appreciable portion 
the non-Q products formed under ni- 
trogen could converted oxi- 
dation. The rate constant for DHQ 
disappearance nitrogen atmosphere 
was 3.4 min. 

addition formation, treat- 
ment DHQ alkaline media has 
been shown give relatively insoluble 
from the (d) the (d1) forms 
DHQ. Mahesh and Seshadri(9), 
particular, have shown that total 
forms and their mirror images 
arc possible for DHQ and that some 
these not readily dehydrogenate, 
but instead dehydrate the 
Geissman (14, 15) has shown 


180 


100° G AND pH 6.0) 


and rate DHQ disappearance and 


that benzylcoumaranones 
formed the action base chal- 
cone-flavanone systems. 

The kinetics reaction which 
yields were relatively low (53%) 
was studied. equation (Fig. was 
derived express the rate for- 
mation. using observed values for 
linear loss for degradation and 
assumed values for and for this 
experiment, the predicted values 
plotted lie close the observed curve 
(Fig. 8). The first order disappear- 
ance DHQ for the same reaction 
shown plotting values based 
data. 

From the foregoing “DHQ bal- 
for extract oxidation can 
estimated shown Table 


Summary 


Dihydroquercetin present the wa- 
ter extract Douglas-fir bark has been 
oxidized quercetin employing air 
substantially solutions. The 
yields obtained (65-80%) exceed 
those obtained some the more 
costly chemical conversions and make 
the process suitable for large scale ap- 
plication. Pertinent reaction variables 
are alkalinity, air rate, temperature, 
concentration, and extract composition. 
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Discussion 


Irwin Pearl (Institute Paper 
Chemistry): Are there any known 
methods for isolating dihydroquercetin 
from Douglas-fir bark 

Dr. Gregory: Ether extraction from 
bark and water solution bark ex- 
tracts are methods. 

Saeman (U. Forest Products 
What technique was used 
for the analysis and 

Dr. Gregory: Gravametric and ultra- 
violet absorption. 

Samuel Woodruff (Battelle Me- 
morial Institute): Were catalysts tried 
this reaction? 

Dr. Gregory: Yes, metal oxides and 
peroxide were tried with little success. 
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Samuel Woodruff: What uses 
are there for quercetin? Are there any 
commercial 

Dr. Gregory: There are large 
uses the present. has some promise 
pharmaceuticals and anti-oxidants. 


Reavis Sproull (Philip Morris Co.) 
Has quercetin been tried for fungi- 
cidal 

Dr. Gregory: No. 

Ruhoff (Monsanto Chemical 
What will quercetin cost this 


HALE 


Presents the hypothesis that dimensional changes wood 
response changes moisture content are mostly the result 
dimensional changes the vertical cells (prosenchyma). The paper 
demonstrates how radial seasoning checks originate the junction 
rays and thick-walled prosenchyma and indicates that internal 
separations may more common seasoned wood than gener- 
ally believed. The application this fact studies wood frac- 


tures suggested. 


Summary 


GENERAL HYPOTHESIS presented 
explain the anatomical basis 
dimensional changes wood re- 
sponse changes moisture content. 
Such shrinkage (and swelling) 
mostly the result dimensional 
changes the vertical cells (prosen- 
chyma) which are the principal con- 
stituents wood. Although the wood 
rays admittedly act restrain radial 
dimensional change, the anatomical 
structure and arrangement the ver- 
cells causes vertical tissue 
dominate dimensional change effec- 
tively make the radial shrinkage 
wood significantly less than the tan- 
gential, regardless the rays exoge- 
nous species. This hypothesis sup- 
ported its conformity with other 
known facts shrinkage both 
normal and abnormal wood. 


Illustrating the mechanics shrink- 
age, the paper demonstrates how radial 
seasoning checks originate the junc- 
tion rays and thick-walled prosen- 
chyma and indicates that internal sepa- 
rations, more less microscopic but 
sufficient affect mechanical proper- 
ties, may much more common 
seasoned wood than generally sup- 
posed. The obvious application this 
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fact studies wood fractures sug- 
gested. The paper indicates that com- 
petent anatomical observation 
prime necessity for really critical study 
properties wood that may af- 
fected changes moisture content, 
being reasonably apparent that all 
properties are some way affected. 

the fifth and final paper 
series reporting observations made 
shrinkage reaction different cellular 
tissues wood the Ottawa Labora- 
tory the Forest Products Laborator- 
ies Canada, the present paper neces- 
sarily cites significant conclusions from 
the previous papers published the 
FOREST PRODUCTS JOURNAL. 


Hygroscopic Character 
Normal Wood 


The hygroscopic nature that causes 
wood shrink swell response 
changes within certain range mois- 
ture content outstanding charac- 
teristic great technological signifi- 
cance. natural result the 
physico-chemical composition the 
cell walls and the anatomical struc- 
ture. 

view the intimate connection 
between the cell structure wood and 
its hygroscopic peculiarities, seems 
probable that any procedure that can 
satisfactorily eliminate shrinkage and 
swelling must founded adequate 
appreciation its anatomical basis. 
This paper, therefore, attempts indi- 
cate the general anatomical basis 
dimensional change response 
changing moisture content. 

Observations made previously the 
Ottawa Laboratory the Forest Prod- 
ucts Laboratories Canada regarding 


process 

Dr. Gregory: This will part 
integrated program, and cost will 
pend part other products. de. 
velopmental price will have 
established during test marketing. 


The Anatomical Basis Dimensional 
Changes Wood Response 
Changes Moisture 


the different amounts 
chyma? and wood rays the 
over-all shrinkage wood have 
tosh, who demonstrated 
shrinkage wood across the gr. 
and indicated the possibilities 
technique for analyzing the onal 
increments contributed toward 
shrinkage wood whole the 
different component tissues 
shrinkage springwood and 
wood without broad rays has indicated 
tangential radial shrinkage ratio 
for springwood about and 
for summerwood about The 
author, therefore, suggests that the fine 
ray tissue responsible for the large 
tangential radial ratio the rela- 
tively weak springwood. 

assigning fine rays shrinkage 
potential somewhat similar that 
measured for broad rays, equation 
was obtained based derivation 
suggested Pentoney (13) which 
the shrinkage all rays combined 
the basis total ray volume 
wood. Computation this equation 
considers the relative elastic moduli 
both rays and rayless wood and 
provides theoretical curve showing 
the relation between radial 
transverse sections oak and 
containing various amounts tis- 
sue from 100 per cent the 
cal zero for wood with rays all 
(9). The computed curves, 
conform satisfactorily the 
actual measurement. 


These computations indicate al- 


The ancient term prosenchyma 


for the purposes this paper 
vertical pointed cells that ally 
compose most the volume wood 
the wood rays which are bands shor ells 
oriented across the grain the radial 

parentheses refer lite ‘ure 
cited. 
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rays the radial direc- 
tion general highly significant 
that the tangential direc- 
tion, all the difference between 
and tangential shrinkage the 
speci studied can attributed the 
ning action rays (10). Since 
the rtical cells wood occupy most 
volume, the contribution ver- 
must given adequate consid- 
eration. 


Dimensional Changes 
Wood 


Why wood normally shrinks across the 
giain than along the grain 

The observations (12) 
and others reported about century 
ago have provided the first evi- 
dence for the micellar theories cell 
structure which currently provide the 
basis for explaining the mechanism 
normal shrinkage and swelling 
wood. That normal wood shrinks prin- 
cipally across the grain and but little 
along the grain explainable: 
the fact that the component fibrils 
the walls prosenchyma cells are pre- 
ponderantly parallel the principal 
cell axis; and that moisture present 
the cell walls held between the fi- 
brillar strands crystallites that re- 
duction this moisture content fos- 
ters the formation natural physico- 
chemical bonds that act draw the fi- 
brils closer together, filling the gaps 
formerly occupied water. na- 
tural result, the cell wall shrinks prin- 
cipally direction perpendicular 
that its fibrillar components. The 
fact that the direction the principal 
axes prosenchyma cells the direc- 
tion the grain, insures that the 
chyma preponderantly across the 
grain rather than along the grain. 
the behavior cell masses naturally 
determines the behavior wood, 
appears normal that wood shrinks typi- 
cally across the grain, and but little 
along the grain, embodying this re- 
spect the trend dimensional changes 
undergone its component cells. This 
explanation the basis normal 
and swelling appears 
generally acceptable (3, and widely 
believed. 

When abnormal patterns beha- 
vior dimensional changes wood 
are compression- 
wood which shrinks along the grain— 
notable fact that the predomi- 
fibrillar angle the cell wall 
not parallel the long 
prosenchyma cells and im- 
significant longitudinal incre- 
shrinkage swelling (3). 

apparent 
shr instances where abnor- 


Fig. 1.—Conventional diagram, highly 
magnified, illustrating structure secondary 
walls normal thin-walled (left) and thick- 
walled prosenchyma cells (right) dissected 
indicate three differentiated layers trans- 
verse (lower) and side view (upper). Dotted 
lines indicate direction alignment sub- 
mircoscopic components which outer and 
inner layers and nearly perpendicular 
that the thick middle layer Middle 
layer because its relatively great thick- 
ness cells, can dominate 


shrinkage causing cells shrink diameter 


rather than length. abnormally thin-walled 
cells where all layers have more nearly com- 
parable thickness, middle layer does not 
completely dominate and such cells may 
therefore shrink length well 
diameter. 


mally large amounts shrinkage 
along the grain are encountered 
woods that are below normal spe- 
cific gravity for their species (5) may 
similarly explained fibrillar an- 
gles that are predominantly slanted 
from the long axes the prosenchyma 
cells. While seems important 
study such apparent exceptions the 
normal pattern behavior the 
more desirable observe how nor- 
mal shrinkage wood the fibrillar 
angle prosenchyma cell wall com- 
ponents contributes effectively toward 
making the shrinkage radial di- 
rection less than that the tangential 
direction. 


Structural Characteristics 
Prosenchyma 


While early observations cell 
wall structure have drawn attention 
the anisotropic nature submicro- 
scopic components the cell wall, 
only fairly recent times that the 
current conception definite organ- 
ization cell wall material sug- 
gested Kerr and Bailey and others 
has become established (1, 14, 15). 
According current theory, the wall 
consisting successive layers, each 
characterized distinctive alignment 
its crystallitic components. 

The typical prosenchymatous cell 
wall has been found consist princi- 
pally three distinguishable layers 
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(1, 14) aside from the outermost pri- 
mary layer which typically thin 
that, except for its role intercellular 
cohesion, may perhaps disre- 
garded this particular discussion 
normal shrinkage. 


The secondary wall which re- 
garded the important part the 
cell wall determining dimensional 
changes the individual tubular cells 
typically composed three layers 
which are characterized specifically 
different alignment their 
components (Fig. 1.). The external 
and the internal layer the secondary 
wall each has common the character- 
istic being formed fibrillar 
strands aligned preponderantly like 
helical wrappings angle approxi- 
mately perpendicular the long axis 
the cell. The intermediate layer 
the wall between these outer and inner 
linings usually much the thickest 
the three, and generally composed 
fibrillar strands that are approximately 
parallel the long axis the cell. 
the average wood this middle layer 
thicker than the thin outer and inner 
skin-like layers that its dimensional 
changes shrinking swelling ap- 
pear predominant affecting the di- 
mensional changes the cell. 

Since the secondary walls pro- 
senchyma cells are subject wide vari- 
ation average thickness—from 
minimum springwood maximum 
thickness propor- 
tion the wall contributed the 
central layer varies according the 
overall thickness the whole wall. 
The inner and outer skin-like layers, 
however, appear practically unchanged, 
regardless the variations 
ness the cell wall whole. 
summerwood prosenchyma, therefore, 
where the intermediate layer the 
wall typically thickest, its dimen- 
sional reactions wood dries may 
practically unaffected the opposi- 
tion the relatively thin outer and 
inner skins the secondary wall. 
springwood, however, wherever 
prosenchyma cell walls are thinnest, 
the relative thinness the middle 
layer renders more nearly compar- 
able the thin neighboring layers 
each side. The result that, the 
drying springwood, the outer and 
inner layers the thin cell walls may 
prove strong enough produce notice- 
able effects cell dimensions. will 
therefore obvious that the shrink- 
age summerwood cells—where the 
thick central layer the cell wall 
dominates the shrinkage—will dif- 
ferent from the shrinkage spring- 
wood cells which the surface layers 
the cell wall may effectively con- 
tribute toward determining the shrink- 
age. The different structural alignments 
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these three layers the secondary 
wall must kept mind for ex- 
planations the phenomenon nor- 
mal shrinkage that occurs when mois- 
ture originally present between the 
aligned crystallites the cell wall 
removed. 

Attention may redirected here 
the current conception the mech- 
anism shrinkage according which 
such moisture present the satu- 
rated wall prosenchyma cells be- 
lieved held between the fibrillar 
strands Where the 
strands are predominantly parallel 
nearly the length the cell, 
the thick-walled prosenchyma sum- 
merwood, the shrinkage resulting from 
consolidation the fibrils 
shrinkage diameter but not 
length these tubular cells. Such, 
course, the conventional explana- 
tion previously cited why normal wood 
shrinks across the grain, causing boards 
shrink principally width but 
typically little length—the behavior 
wood being the resultant the be- 
havior its cell masses. 

There evidence, therefore, that the 
thick-walled tubular cells such those 
that compose summerwood shrink 
diameter and not length because 
these cells have the extra-thick prin- 
cipal layer their cell walls composed 
preponderantly fibrils parallel the 
long cell axis. Since this the direc- 
tion the wood, the 
shrinkage takes place typically and 
preponderantly across the grain. While 
stresses exerted the inner and outer- 
most layers fibrils helically wrapped 
(nearly) right angles the main 
axis tend shorten the cell, these 
layers are relatively thin and in- 
significant have practically 
shortening effect the summerwood 
prosenchyma, which similarly able 
resist compression from vertical shrink- 
age the rays. There obviously 
some difference structural balance 
the cell wall elements that causes the 
shrinkage behavior springwood 
different from that summerwood. 


Springwood Prosenchyma Cell Wall 
Organization Tends Minimize 
Transverse Shrinkage 


springwood, where prosenchyma 
cell walls are typically thin, the inter- 
mediate layer the cell wall may 
relatively thin and weak that the 
shrinkage accompanying loss mois- 
ture permits the outer and inner layers 
ranged almost perpendicular the cell 
axis—to cause some resultant shrinkage 
length the thin-walled wood cells. 
Since part the shrinkage goes re- 
the length such thin-walled 


cells, not all the shrinkage can 
transmitted decrease the cell diame- 
ter. The obvious result that the 
lightweight thin-walled cells spring- 
wood elsewhere woods abnor- 
mally light weight for their kind, 
shrink less across the grain but some- 
what more along the grain than the 
dense thick-walled cells summer- 
wood. Instances anomalous shrink- 
age behavior corroborating this ex- 
planation the cell wall mechanics 
shrinkage are well known tech- 
nologists. This would explain why nor- 
mal springwood exhibits slight but 
significant shrinkage along the grain 
and why some longitudinal shrinkage 
specimens that are abnormally light 
weight for their kind (2, since such 
lightweight wood presumably has the 
typical thin-walled cell structure. Con- 
tributing the longitudinal shrink- 
age wood, also appears that the 
shrinkage rays the direction 
prosenchyma cell axes must exert 
more noticeable effect thin-walled 
springwood prosenchyma than that 
which relatively unyielding 
summerwood. This tendency thin- 
walled prosenchyma shrink some- 
what all directions naturally contrib- 
utes toward causing its transverse 
shrinkage cell diameter less 
than the transverse shrinkage the 
denser summerwood. 
toward longitudinal shrinkage thin- 
walled prosenchyma cells appears ac- 
count for the longitudinal shrinkage 
observed woods abnormally low 
density. 

Inclined fibril angles are course 
common compressionwood and al- 
though compressionwood character- 
ized prosenchyma with thick walls 
and abnormally high density for its 
species, its fibrillar orientation pros- 
enchyma cells widely inclined from 
the cell axes (1, 3). Compressionwood 
is, course, noted for shrinkage along 
the grain because the fibrillar angle 
compression wood prosenchyma de- 
viates widely from the long axes 
the prosenchyma. 

woods abnormally low specific 
gravity for their kind, the longitudinal 
shrinkage prosenchyma somewhat 
analogous that compression wood 
that arises from the proponderant 
inclination fibrillar angles the 
components the secondary wall. 
However, since such thin-walled pro- 
senchyma lightweight wood not 
composed entirely fibrils inclined 
considerable angle the cell axes, 
such material does not ordinarily ex- 
hibit great longitudinal shrinkage 
may evident extreme forms 
compression wood. 

discussing the shrinkage exhib- 
ited the prosenchyma cells, there 


seems reason suggest here that 
the intrinsic capacity shrink swell 
normally diameter necessarily dif. 
ferent radial tangential direction, 
The fact that wood typically exhibits 
more tangential shrinkage than radial 
can due the annual ring habit 
and the consequent reaction between 
unyielding summerwood high 
tential shrinkage and the more pliant 
springwood with 
smaller natural tendency for transverse 
shrinkage. 

The fact that thin-walled 
enchyma, typical has 
characteristic cell-wall 
contributing naturally less verse 
shrinkage than that wood 


prosenchyma supplements the 
ism that compels the radial shr 
shrinkage. This eliminates any 
sity suppose that fibrillar 
characters associated with ‘ered 


pits the radial walls have cient 
effect explain the difference ween 
radial and tangential Even 
the difference shrinkage ex- 
the radial and tangential cell 
species characterized tra- 
cheary prosenchyma, the fact 
remains that tangential 
greater than radial shrinkage all ex- 
ogenous woods whether not pre- 
ponderance radial pitting present. 
Obviously the high tangential radial 
shrinkage ratio that typical all 
woods cannot such ana- 
tomical feature abundant radial pits 
woods where the feature not 
occur. Tangential shrinkage exoge- 
nous woods would exceed the 
dial shrinkage even though transverse 
shrinkage isolated prosenchyma 
symmetric. 


must apparent that shrinkage 
wood radial direction neces- 
sarily summation increments 
high shrinkage the relatively dense 
summerwood and low shrinkage the 
relatively light springwood. the tan- 
gential direction, however, the large 
amount shrinkage undergone the 
summerwood prosenchyma dom nates 
the overall shrinkage the 
relatively pliant springwood 
with it. the course tan- 
gentially, the softer springwood 
layers relatively inflexible 
wood necessarily squeezed 
proximate conformity with the ter 
shrinkage the summerwood. 
gential shrinkage wood the 
will naturally exceed the 
radial direction since the dial 
small increments high age 
representing the radial 
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Fig. 2.—Pinus resinosa Ait. trans. 30. Separations between rays 
and prosenchyma occur result stresses drying where summer- 
wood prosenchyma high potential shrinkage contact with rays 
relatively low radial shrinkage potential. Thin-walled springwood 
prosenchyma has low potential shrinkage sufficiently pliant 
conform shrinkage rays without separating. 


Fig. 3.—Quercus borealis Michx. trans 30. Fig. sepa- 
rations between rays and prosenchyma summerwood may occur 
hardwoods where notable contrast texture exists between spring- 
wood and summerwood. 


the restraint rays, since the tan- 


summerwood, interrupted 
ments low shrinkage representing 


Discussion 


From results just cited, appears 
that the radial shrinkage wood will 
naturally smaller than the tangential 
species characterized perceptible 
difference texture springwood 
and summerwood. explaining the 
anatomical basis this situation, there 
necessity for assuming that the 
and walls ver- 
tical cells have any intrinsic structural 
differences. 


One aspect the radial shrinkage 
springwood has been explained 
suggesting that the relatively flexible 
prosenchyma may rather 
effectively held position 
the less shrinkable rays from 
the full radial shrinkage po- 


explanation why tangential shrinkage 


exce the radial shrinkage has been credited 
examination the particular paper cited 
connection (11) does not reveal reference 
paper should have been cited. 


tential. That the vertical shrinkage 
rays may impart some shrinkage along 
the grain thin-walled prosenchyma 
has already been noted. The vertical 
cells summerwood the contrary, 
being thick-walled, are correspondingly 
stiff and more readily able—because 
their high for shrinkage 
across the grain during seasoning—to 
exert some compressive effect radially 
the rays and resist compression 
effects along the grain. 


The naturally low transverse shrink- 
age springwood prosenchyma, there- 
fore, tends approximate more nearly 
the low radial shrinkage rays than 
does the greater shrinkage summer- 
wood prosenchyma. both regions 
the annual layer, the radial shrinkage 
wood the resultant the low 
shrinkage the rays and that the 
vertical wood cells, but the transverse 
shrinkage potential the strong sum- 
merwood prosenchyma may great 
overshadow the restraining effect 
rays. 


Tangential shrinkage wood 
the other hand not directly affected 
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gential shrinkage ray tissue seems 
relatively high, approximating that 
summerwood (9). Moreover, being 
mechanically strong, the action sum- 
merwood can dominate the softer flex- 
ible springwood that the tangential 
shrinkage wood whole, which 
the resultant tangential shrinkage 
springwood and summerwood shrink- 
ing together, likely approximate 
the relatively large tangential shrink- 
age potential the (10). 


Radial shrinkage across annual 
ring the other hand necessarily 
the sum the low radial shrinkage 
springwood plus the radial shrink- 
age the summerwood. The sum- 
mated radial shrinkage summerwood 
and springwood (which constitutes the 
overall radial shrinkage wood), 
therefore, necessarily less than the 
tangential shrinkage. This would 
so, aside from any effects rays, be- 
cause the low diametric shrinkage 
springwood prosenchyma. The an- 
nual ring structure provides continu- 


‘ous tangential bands thick-walled 


summerwood prosenchyma which as- 
sures uniformly high tangential shrink- 
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age, but since the radial shrinkage 
prosenchyma must contain increments 
from relatively wide springwood areas 
where the shrinkage less than 
summerwood, the radial shrinkage po- 
tential wood must typically less 
than tangential shrinkage. evident, 
therefore, that radial shrinkage ex- 
ogenous woods must necessarily 
less than the tangential shrinkage 

consequence the arrange- 
ment prosenchyma annual rings 
and without any help the rays. 
When, such normal anisotropy, the 
demonstrated mechanism rays re- 
straining shrinkage added, there 
cal characteristics that contribute toward 
differentiating radial 
dimensional change. 

The possible effect rays facili- 
tating intercellular separations sea- 
soned wood suggests that the bounda- 
ries between rays 
should carefully studied the ap- 
praisal fractures incurred 
ing timber specimens air-dry condi- 
tion. 

Implications the situation dis- 
cussed here and specifically indicated 
(7, 10) previous work the 
Laboratory and others the differ- 
ences shrinkage potential between 
rays and summerwood 
prosenchyma provide some insight into 
the origin seasoning checks that will 
facilitate critical appraisal fractured 
test specimens. The difference 
shrinkage potential the radial direc- 
tion rays and the neighboring ver- 
tical tissue indicates that the rays are 
most likely become regions local 
separation, particularly the summer- 
wood species characterized ex- 
treme contrast density summer- 
wood and springwood (see Figures 
and 3).° 

Since such microscopic separations 
are common seasoned wood, 
seems probable that unduly large num- 
bers these breaks could become ex- 
weakening certain mechanical prop- 
erties wood. Instances where wood 
specimens apparent good 
quality fail unexpectedly under small 
loads are probably familiar most 
technologists. Critical examination 
such wood material for evidence 
microscopic separations would help 
explain instances where superficially 
good-looking wood has low mechani- 
cal strength. 

ported (9, 10) between the potential 
shrinkage rays and vertical tissue, 


separation may commonly encoun- 
tered with prominent summerwood 
composed cells with relatively thick walls. 


recent study the Ottawa Laboratory, 


was observed that penetration oil-type pre- 
servative wood significantly facilitated 
separations seasoned 
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evident that seasoned wood 
there must rather severe local 
stresses wherever rays and dense verti- 
cal tissues are contact. Thus, 
prong-test specimens similar the 
type employed for observing stresses 
wood during kiln-drying could 
cut sufficiently narrow contain 
only one ray, and with that ray along 
one radial side, the prongs would 
curve appropriately away from the rays, 
unless the vertical tissue and the rays 


had already separated because the 
stresses. 


Conclusions 


Anatomical characteristics wood 
discussed herein that have demonstra- 
ble effects the changes dimen- 
sions response changing moisture 
content exogenous species are: 


Submicroscopic structure the 
secondary walls prosenchyma 
cells. 

The annual ring structure 
wood. 

The wood rays. 


The effect rays restrict radial 
shrinkage wood, thereby contribut- 
ing make the radial shrinkage less 
than the tangential shrinkage, has been 
indicated. 

This paper has particularly indi- 
cated that the conventional explana- 
tion the basic mechanism shrink- 
age lies the secondary walls the 
prosenchyma cells which bring about 
the type wood shrinkage 
across the grain with very little shrink- 
age along the grain. 

This explanation normal 
shrinkage accounts for the fact that the 
amount shrinkage undergone 
normal wood seasoning may ex- 
density. 

Instances excessive shrinkage 
wood along the grain are explained 
the predominant inclination 
fibrillar angles components the 
secondary walls: 


Where the prosenchyma cells are 
particularly thin-walled 
springwood wood with 
particularly low density for its 
species. 

Where prosenchyma otherwise 
abnormal, for example, 
compression wood where ab- 
normal fibrillar angle dominates 
the cell walls. 


Aside from the restraining effect 
rays shrinkage wood, the nor- 
mal shrinkage potential 
chyma cells and the annual ring struc- 
ture exogenous wood act together 
rendering the radial shrinkage sig- 
nificantly less than the tangential 
shrinkage. 


explain why radial shrinkage 
wood less than tangential shrink. 
age, unnecessary assume that 
radial and tangential walls 
enchyma cells general have any basic 
structural difference. 

The fact that rays differ 
cantly from prosenchyma, radial and 
vertical shrinkage and 
strength, contributes develop 
rations wood result the 
stresses that: 


Occur during drying 

Develop into the familiar 
seasoning checks visible end 
surfaces. 


When the rays are involy 
such seasoning checks, the 
occur typically between the 
prosenchyma within the ray. 
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Swelling Paint Films Water 


Rate Penetration Water, Permeability 
Water Vapor, and Penetrability Air 
Relation Water Absorption 


BROWNE 


Chemist, Forest Products Forest Service, Department Agriculture 


Differing theories exist resistance house paints blister- 
Tests were made measure the permeability water and water 
vapor and the ability breathe some paints for which water 
absorption and swelling had already been determined. Factors are 
discussed which apparently affect the speed penetration into vari- 


ous coatings. 


(5)? reported the extent which 
free and bound films various paints 
and paint vehicles absorb water and 
swell when soaked water. The data 
suggest strongly that the absorption 
and swelling paints water may 
closely related their tendency 
blister and peel under practical condi- 
tions service houses. Those house 
paints that are known from actual ex- 
perience blister easily are also high 
absorption and swelling, whereas 
those paints similarly known 
relatively resistant blistering and 
peeling are also low absorption and 
swelling. 

Other workers have observed re- 
lation between water absorption and 
blistering coatings (30, 35), both 
wood (8, 19) and metal (1, 17, 
20, 23, 27, 28). compare water ab- 
sorption with tendency blister, there 
need for more quantitative data 
blistering pressure (18) other di- 
rect measure blistering. 

American technologists often em- 
phasize another property coatings, 
their permeability water vapor, 
measure sensitiveness moisture 
blistering. far back 1934, Gard- 
ner (12) suggested that readily per- 
meable paints would resist blistering, 
and proposed make permeable paints 
incorporating porous pigments such 
diatomaceous silica. was thought 
that such paints sufficiently 
let water escape from the painted 
surface wood faster than can 
penetrate through boards 
hind (4, 15, 31). So-called 

Maintained Madison, Wis., cooperation 


with the University Wisconsin. 


tted, 


Author: Browne received Chem. 
from Cornell U., Ph. colloid chem- 
istry from Wisconsin. joined the For- 
est Products Lab staff 1918, helped 
glues for wood airplanes World War 
1921-22 was National Research Fellow 
Wisconsin. Since 1929 Dr. Browne has edited 
General and Physical Chemistry Section 
Abstracts. 


paints have been sold 
commercially, but examination some 
them has failed confirm that 
they have greater permeability than 
ordinary paints. They did prove more 
resistant blistering and lower ab- 
sorption and swelling than most ordi- 
nary paints, however, but paints may 
highly resistant blistering and 
yet low permeability (34). re- 
mains determined whether ex- 
tremely high permeability affords re- 
liable protection against blistering. 

The differing theories resistance 
blistering made desirable meas- 
ure the permeability and ability 
breathe some the paints for 
which the absorption water and 
swelling had already been determined. 
was interest learn: how 
long takes for water contact with 
the exposed surface high- and low- 
swelling coatings penetrate the 
interface with the substrate, the 
relative permeability free films 
water vapor, and the penetrability 
free films dry air under mod- 
erate difference pressure. 

The composition the used 
these tests was reported papers 
and VII the series (5). 


Time Required for Water 
Penetrate 


Glass microscope slides 
inches size were marked with 
crossed stripes aqueous solution 
cobalt chloride containing very 
small proportion methyl cellulose. 
The markings, inch wide, were 
blue color when dry, and turned 
pink when exposed for few minutes 
air with relative humidity 
per cent more. They returned 
promptly the original blue color 
when brought back air with rela- 
tive humidity per cent less. 
The weight the markings was deter- 
mined weighing the slides before 
and after the solution was applied. 
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determine the density the mark- 
ing material, dried coatings glass 
were scraped off with razor blade 
and measured the pycnometric 
method kerosene. The thickness 
the markings, calculated from the 
weight, area, and density, was 0.11 
0.17 mil. 

The marked slides were coated with 
paint the desired thickness with doc- 
tor blade, suction plate, and stitable 
shims. Five single-pigment, raw lin- 
seed oil paints pigment volume 
0.30, pigmented with basic carbonate 
white lead, antimony oxide, titanium 
dioxide, zinc oxide, and magnesium 
silicate, respectively, were tested. The 
first two pigments make low-swelling 
paints, the fourth makes high-swelling 
paint, and the others make paints 
intermediate swelling. For each paint, 
slides were prepared with coatings 
that were approximately mils, mils, 
and mils thick when dry. 


One complete set specimens was 
tested for water penetration when the 
paint coatings were days old. sec- 
ond complete set was exposed for 
days ultraviolet light weather- 
ometer, but without spraying with 
water. (It was found that water turned 
the cobalt chloride markings pink 
within one two days, and the coat- 
ings became blistered over the mark- 
ings soon afterward.) 

observe the rate penetration 
water, the test specimens were 
placed with the painted face down 
glass rods that rested the bottom 
shallow dish, and the dish was 
filled with water until about 1/, inch 
water covered the specimens. The 
blue markings were then readily vis- 
ible through the water and glass 
against the white background the 
paints. The lapse time was observed 
between submergence and the first ap- 
pearance change from blue pink 
color, between submergence and com- 
plete change from blue pink, and 
between submergence and blistering 
the coatings. Blistering could de- 
tected without lifting the specimens 
out the water because formation 
blister allowed the dissolved cobalt 
chloride gather rounded droplet 
solution that was easily recognized 


145 


4 
‘ 
> 
4 
3 


Table 1.—TIME REQUIRED FOR WATER PENETRATE COATINGS LINSEED OIL PAINTS GLASS WHEN IMMERSED WATER 


Composition of paint 
(pigment linseed 


Coatings not veathered 


Time required for :Water absorbed: Thickness: 


Coatings weathered in artificial sunlight 


Time required for :Water absorbed 


: coating: First : Complete :Blistering: in 3 daya= : coating: First : Complete :Blistering: in 3 days— 
:penetration: penetration: :penetration: penetration: 

7-3 13 31 $ ah $ 6.4 3 ok 18 


from Browne, paper (5) 


the variation intensity color 
fom center edge the droplet. 
Results the tests time pene- 
tration are reported Table 
Water penetrated some portions 
paint coating much more rapidly 
than others. For example, with the 
unweathered coating titanium diox- 
ide paint 1.9 mils thick, pink spots 
strongly contrasting wth the rest 
the blue stripes could seen within 
two hours. The spots slowly increased 
size and number. After six hours, 
about half the total area the stripes 
were pink, the other half still blue. 
Nine hours elapsed before the last 
the blue color changed pink. All 
other coatings exhibited similar 
course events, although differing 
time scale, with initial appearance 
pink spots that grew slowly 
size and number until all blue changed 
pink. Essentially the same behavior 
has recently been reported Pragst 
(26), who allowed aqueous solu- 
tion methylene blue diffuse 
through coatings paint glass. 
Although more time was required 
for water penetrate the thicker coat- 
ings paint, the time was not always 
proportional thickness. Thus with 
the unweathered coating white lead 
paint 2.3 mils thick, first penetration 
was observed hours, and the 
coating times thick, 6.9 mils, was 
penetrated hours. Unweathered 
coatings zinc oxide paint 1.8, 4.1, 
and 7.0 mils thick were all penetrated 
first three hours. the other hand, 
first penetration coatings anti- 
mony oxide, titanium dioxide, and 
magnesium silicate paints was always 
delayed increased thickness least 
much proportionality would indi- 
cate. With weathered coatings all 
paints, first penetration usually oc- 
curred sooner than with corresponding 
unweathered coatings, 
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thickness delayed first penetration rel- 
atively little. 

The relatively short time sometimes 
required for first penetration, and the 
lapse time between first penetration 
and complete penetration, together 
with the variable relation between 
coating thickness and time penetra- 
tion, suggest that paint coatings have 
exceedingly heterogeneous internal 
structure that more readily pene- 
trated some places than others 
(21, 29). Bell’s (2) discussion the 
structure paint films, particularly his 
photographs the formation Ben- 
ard cells and electron photomicrograph 
cross section paint film, fur- 
nish adequate explanation the ob- 
served irregularity penetration. 

James (16) measured the time re- 
quired for water penetrate coatings 
red iron oxide paints and the clear 
vehicles with which they were made 
electrical method. Most his coat- 
ings were 1.6 mils thick, thinner than 
any the unweathered coatings re- 
ported this paper. Coatings lin- 
seed-tung oil vehicle with without 
pigments apparently were penetrated 
almost immediately, but their water 
content continued increase for sev- 
eral days. Coatings clear and 
pigmented phenolic-resin varnish, 
seed-rosin-epoxide resin, 
pentaerythritol alkyd vehicle were pen- 
etrated minutes, but con- 
tinued gain water for several days. 

reported Table unweathered 
coatings white lead and antimony 
oxide paints, which are low water 
absorption, always required longer 
time for first penetration 
always took for complete pene- 
tration than coatings similar thick- 
dioxide, zinc oxide, and magnesium 
silicate paints. Among the weathered 
coatings, white lead paint remained 


slowest permit either first 
plete penetration, but antimony 
paint, despite its low absorption, was 
the other paints. For red 
coatings, high absorption 
hasten penetration, although the ‘wo 
are means exactly parallel. For 
weathered coatings, other factors ap- 
pear more important than iter 
absorption determining speed 
penetration. 

Blisters usually appeared the 
coatings over the stripes 
chloride either somewhat before 
least soon after penetration was com- 
plete. was difficult tell when 
blistering began the thicker weath- 
ered coatings zinc oxide and mag- 
nesium silicate paints, because the coat- 
ings were too hard yield readily 
blisters, and the blisters, when they 
became observable, were relatively 
large and only gently curved. There 
was seldom any observable blistering 
where stripes water-soluble mate- 
rial were interposed between coating 
and glass. The pressure responsible for 
blistering arose therefore from osmosis 
(17). Adhesion may have been 
badly impaired penetration 
water around over the water-soluble 
stripes, but sufficient pressure 
come the mechanical resistance ‘he 
film flexing may have been 
where there was soluble 


Permeability Water Vapor 


The permeability free paint 
water vapor was measured 
Payne cup method (22, 25). 
water was placed the cup, 
paint film observed was clam; 
position. The cup was then 
room held constantly 70° 
and the cup was weighed daily 
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determine the loss water through 
the paint film. Steady state conditions 
reached within one day. The rate 
loss during the second and third 
days. which was nearly constant, was 
film. The permeability ex- 
vapor lost per square cen- 
film area per day for film 
the specific permeability, P,. The re- 


which the weight water 
lost milligrams, the area 
the the film millimeters, 
and the time days. The calcu- 
lation assumes that permeability in- 
versely proportional film thickness. 
The assumption not always correct 
(7, 29), but the error not serious 
for the comparatively small variation 


Table PERMEABILITY WATER VAPOR (AT 70° 
TABULATED ORDER DECREASING ABSORPTION WATER DURING 3-DAY SOAKING 


thickness the films used for the 
study. 

Each film was weighed immediately 
before and again immediately after the 
permeability test. The film was then 
dried desiccator over calcium 
chloride and weighed once more. The 
difference between the second and 
third weighings was recorded the 
moisture held the film the end 
the test period. The difference be- 
tween the first and third weighings 
was recorded the change weight 
(usually negative) the moisture- 
free film during test. 


The results with oil and oleoresin- 
ous films are recorded Table 
which the films are arranged order 
decreasing absorption water 
the unweathered films when soaked 
for three days, reported prior 
papers films are separated 
into four groups according the ab- 
sorption water the unweathered 
films. These groups are: above 49, be- 


Composition of fila 


tween and 49, between and 20, 
below per cent water vol- 
ume. Results with latex films are simi- 
larly recorded Table 


The results show that the permea- 
bility paint films water vapor 
not primarily related their water 
absorption. Among the unweathered 
pigmented oil and oleoresinous films, 
there was 100-fold variation water 
absorption (0.8 86.4), but only 
9-fold variation specific permeabil- 
ity (0.06 0.54). For the group with 
absorption greater than per cent 
(average 73.9), the permeability 
ranged from 0.15 0.30, and aver- 
aged 0.23. For the group with absorp- 
tion less than per cent, the perme- 
ability ranged from 0.06 0.33, and 
averaged 0.16. The next the lowest 
permeability, 0.07, and the highest per- 
meability, 0.54, occurred the same 
group. 

Although weathering usually de- 
creased both water absorption and per- 


F.) FREE FILMS OIL AND OLEORESINOUS PAINTS, 


Weathered filas 


Water absorbed; Prior paper of : Specific : Moisture : Change in : Thickness: Pigment : Vehicle + 


on soaking forthis eeries absorbed 


3 days : which data for : P. during 


test 


: weight of : of 


film 


permeability: during test: 


:Water absorbed: 
:0m soaking for:permea>ility: absorbed 


3 


Specific : Moieture : Change in : Thickness 


> weight of : of 
: @ry filma: fils 


days during 


Fy :permeabtlity: during test: 


86.4 0.17 2.9 

85.3 be +30 1.3 

83.3 +25 6.0 

73.5 15 3.6 

62.5 VIII 3 +25 6.8 

26.8 vw 19 1.6 

Average 73.9 +23 4.2 


2.8 3 10.6 

28.5 : 1.3 

28.0 vI +2 1.6 

1.5 

3 II 1.21 

vr 9 

Average 26.2 +25 2.3 

1.0 2.1 

16.3 ? vI 15 2.8 

16.3 2 (4) 09 1.3 

15.3 3 7 

10.5 lk 5 

10.3 19 2.0 

Average 14.8 1.5 

9.8 vI 

2 9.7 vr 2 2 6 

vI 2 5 

vI 

6.8 vI +26 1.2 

2 6.4 vI +16 -7 
vI 

4.5 vi u 5 

3.4 m 1.0 

3.1 pe 4 33 1.0 

3.1 VI +10 -7 

2.5 vI -16 5 

2.2 vI +20 -7 

2 1.8 vI +2 

9 vI 4 

8 vI +27 +2 

Average &.7 +16 6 


Cammercial “breather-type” paint. 


-.2 : 3.8 oxide :RLO 

s Titanium-tinc, TZos 

2.9 :Zime oxide 
eee Magnesium silicate :RLO 


3.0 :Magnesium silicate 12.1 .20 1.5 2.8 

“1.9 :Zime oxide :BLO 14.2 -16 8 -.3 3.9 

-.2 Titanium dioxii RLO (36° F.) 5.3 -27 1.6 3.3 

-3 5.2 :Magnesium silicate 14.9 3B 1.3 -.7 4.5 

-1.2 3.9 :Titeniue dicride RLO 8.3 +26 1.4 -.7 3.0 

4.8 Titanium-sinc, BLO 16a -16 9 4.5 

Titenium-Antimony, TA 8 16 1.2 ° 

3.8 10.8 22 1.2 3.6 

AN, 10 AND 20 PERCENT 

+ $.0 :Antimomy-sine, AZos 14.7 8 4.8 

--6 +: 3.0 : Titanium dioxide 3.4 6 -.3 3.2 

--2 +: 5.2 :Mmgnesium silicate phen. 3 8.9 15 8 4.9 

-.5 : White lead :RLO (36° F.) : 5.4 8 3.6 

-3.8 : 3.8 :Zime oxide :RLO (160° F.): 10.2 15 1. -2.3 3.5 

: 9.6 +13 9 -.6 

VITE alt, LESS THAN 10 PERCENT 

: : :Zine oxide phen. | 4.2 

: 3.1 :White lead sealkyd 06 2 -.6 .0 

: -.3 : 3.8 :Waite lead :RLO : 9.9 -10 3.8 
2(-.6) 29-3) :No pigment 2(4.8) 2(.19) 2(.8) 2(-.4) 2(4.9) 

:Antimony-zinc, AZ25 :phen. 4.2 +12 -.6 

: : Titanium dioxide :BLO 3.9 +25 4.3 

: :Titanium-zine, :phen. 4.3 +13 4.5 

oxide :RLO 2.5 1.0 +4 2.5 

2 -3 : 4.8 :Leed-zine, :phen. 5.4 -08 -3 4.6 

-.9 : 3.7 :White lead :RLO (160° F. ): 5.3 -O7 9 -.3 3.5 

+.5 : 3.9 :Titanium dioxide :RLO (160° F.): 1.5 3.6 

-.6 &.2 White lead :BLO : 4.8 8 -.3 3.9 

-.3 : 2.8 :Antimony oxide salkyd 2.4 1.0 -.6 2.8 

$ ft. 4.7  :White lead :phen. 1.5 -05 : -.3 
: 2(-.3) 2(4.0) pigment :phen. 21.5) = .16) &.6) : : 

-.2 : :Antimony oxide :phen. 9 4.7 

° 6.0 :Antimony oxide :BLO 4.5 4.7 

-.3 3.9 : : -3 4.0 


Sralues in parentheses vere not included in computation of the average values for the group. 


>mor means rav linseed oil; "BLO" means, bodied linseed oil; “alkyd” means long-oil alkyd-resin varnish; “phen.” means phenolic-resin varnish. 
All' films vere formed (dried) at approximately 75° F. except those marked "(36° F.)” or "(160° F.)”. 


The pigment volume was 0.30 except in the 


4 trade-brand paint made with titanium dioxide, mica, and magnesium silicate in a vehicle of tung-oil varnish and bodied linseed ofl; pigment volume 0.39. 


“sot previously reported. 


ta trade-brand paint made with titanium dioxide and magnesium silicate ine “copolymer” vehicle; pigment volume 0.30. 
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| 
Unveathered files : 
o 
2 
3 3 2 
: taken (5) : 
Percent : Qa. per: Mil : 3 : Percent by :Mg.mm.per: Gm. per : Gm. per: Mil 
a ce 100 ce : : volume ica. r day: 100 cc.. : 100 cc. : 
3 2 
2 
3 20 
3 20 
7 
: 9 
-.6 : : 2 
GROUP WITH A/V. BETWEEN 20 AND 49 PERCENT 
¥ 
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meability, water absorption generally 
was decreased proportionately much 
more than permeability. Thus for the 
most absorptive group, weathering les- 
sened the average absorption from 
73.9 20.7 per cent, whereas only 
lessened the average permeability from 
0.23 0.19. Among the unweathered 
pigmented latex films Table 
water absorption ranged from 7.0 
75.9 per cent, well within the range 
for oil and oleoresinous paints, but 
permeability ranged from 1.44 6.45, 
far above the range 0.06 0.54 
for oil and oleoresinous paints. 
Weathering usually decreased the per- 
meability latex films proportion- 
ately much more than did that 
oil and oleoresinous films, but weather- 
ing was less effective decreasing the 
absorption latex than oil oleo- 
resinous films. fact, weathered latex 
films often absorbed more water after 
they were weathered than before. With 
some latex films, weathering increased 
water absorption while decreased 
permeability. 

All films absorbed moisture during 
the permeability test. The moisture 
absorption varied from 0.1 10.6 


Table 3.—SPECIFIC PERMEABILITY WATER VAPOR (AT 70° F.) FREE FILMS LATEX PAINTS, TABULATED ORDER 


grams per 100 centimeters 
film. general, those films that were 
high water absorption the soak- 
ing test were also relatively high 
moisture absorption during the perme- 
ability test, although the parallelism 
between water absorption and mois- 
ture absorption was Meas- 
urement moisture absorption was 
purely incidental the measurement 
measure moisture absorption, the 
method was crude and subject much 
uncertainty because the films were ex- 
posed damp air one face and 
dry air the other face. Also, 
there was often small but variable 
amount condensed water the 
damp face. More reliable measure- 
ments the hygroscopicity films 
some oil paints were reported 
paper (5), from which can 
seen that the moisture absorbed dur- 
ing the permeability test was only 
fraction the absorption similar 
films when both faces were exposed 
for three days air per cent 
relative humidity. Thus film zinc 
oxide linseed oil absorbed 15.8 
grams moisture per 100 cubic cen- 


timeters from air per cent 
tive humidity, but only 6.0 grams 
ing the permeability 

There was nearly always slight 
change the weight the dry films 
during the permeability test. Among 
the unweathered films, lost from 
0.1 5.3 (only them over 
grams per 100 cubic centimeters, 
remained unchanged, and gained 0.5 
gram per 100 cubic centimeters. 
Among the weathered films, lost 
from 0.1 2.3 grams per 100 
and gained from 0.1 
per 100 cubic centimeters. Paint 
course, generally lose weight 
ily after they have passed the poi 
maximum weight soon after they 
been formed. The small 
positive changes weight ved 
may indicate that the downward 
rupted temporary additions 
gen combined moisture. 

different pigments and difi 
vehicles the specific 
and were regrouped, certain 


EAS- 
ING ABSORPTION WATER DURING 3-DAY SOAKING REPORTED PAPER THIS SERIES (5) 
Unweathered films Composition of film Weathered films 3 
Water : Specific Moisture :Change in: Thick-: Pigment . Latex Water : Specific Moisture :Change in: Thick- ; 
absorbed :permeability: absorbed weight of: ness vehicle= : absorbed :permeability: absorbed :weight of: ness 
on soaking Ps : during :dry film: of soaking: during sdry film: 
for 3 days :permeability: during : film for 3 days tpermeability: during : filn E 
Percent by :Mg. mm. per : Gm. per : Ga. Mil : $ :Percent by:Mg. mm. per : Gm. per : Gm. per : Mil 
volume :¢m.= per day: 100 cc. 100 cc : : volume :cm.£© per day: 100 cc. 100 ce 
4 
GROUP WITH A/V, MORE THAN PERCENT 
Average 56.9 5.16 1.5 3.3 
GROUP WITH A/V, BETWEEN 20 AND 49 PERCENT : 
GROUP WITH BETWEEN AND PERCENT 
25.3 3.92 1.2 -.6 3.7 :Titanium dioxide rsty.-but. MC: 5.9 & 1.9 
11.9 6.08 2.0 ~.2 7.3 :White lead :ety.-but. 16.7 5.4 
10.9 5.2 1.1 -.2 5.0 :Titanium dioxide :ety.-but. 15.2 1.03 1.4 -.3 ‘ 
GROUP WITH A/V, LESS THAN 10 PERCENT 
weathering 3 3 
3(8.2) : 2.34) : 4 -2.1) : 34.0) :No pigment :PVA : 2(48.9) : 31.33) : : 2(+.6) ) 
7.0 : 3.87 : : -.2 : :Titanium dioxide tacrylic 6.5 3: 1.61 : is 


iprade brand latexes were used. “Acrylic" means a polyacrylic latex; "PVA" polyvinyl acetate; "sty.-but." a styrene-butadiene; "sty.-but. MC” a styren 
butadiene latex with addition of methyl cellulose. 


2a trade-braad PVA latex paint. 
2values in parentheses were not included in computation of the average values for the group. 


—The same trade-brand paint the unweathered film of which was leached in water and redried before testing. 
measured quantitatively but was observed qualitatively to be much less than that of the unleached film. 


148 


The absorption of water by the leached film not 


April, 


| 
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values computed, and the results 
recorded Table Thus the first 
Table are reported the aver- 
permeability and average water 
the four unweathered 
and the four weathered films 
white lead paints made with the 
oil, bodied linseed oil, 
varnish, and phenolic- 
varnish vehicles. the eighth 
lir Table are reported the aver- 
permeability and average water 
orption five unweathered and 
fiv weathered films with phenolic- 
varnish pigmented with white 
dioxide, zinc oxide, 

oil and oleoresinous vehicles, 
white lead and zinc oxide made films 
lower specific permeability than cor- 
responding films with antimony oxide, 
magnesium silicate, titanium diox- 
ide. White lead and zinc oxide are 
chemically basic and capable reac- 
tion with free fatty acids acid de- 
composition products paint films, 
whereas the other pigments are unre- 
active this sense. White lead made 
less permeable films than zinc oxide. 
The pigments had very different effects 
water absorption. Thus white lead 
caused low absorption well low 
permeability, but zinc oxide caused 
highest absorption despite relatively 
low permeability. Antimony oxide, 
which produced lowest absorption, 


stood high permeability. 

latex vehicles, pigments had rela- 
tively less effect permeability than 
they did oil and oleoresinous vehi- 
cles. White lead, magnesium silicate, 
and titanium dioxide stood the 
same relative order, but zinc oxide was 
out line that gave higher per- 
meability than any other pigment 
latex vehicles. water absorption 
latex films, white lead failed take 
the low relative position did among 
oil and oleoresinous films. 

Among oil and oleoresinous vehi- 
cles, phenolic-resin varnish made the 
least permeable and raw linseed oil 
the most permeable paint films. Bodied 
linseed oil and alkyd-resin varnish 
made films intermediate and about 
equal permeability. Phenolic-resin films 
were also lowest water absorption, 
whereas bodied linseed oil was inter- 
mediate, and alkyd resin and raw lin- 
seed oil were relatively high. The un- 
pigmented oil and oleoresinous vehi- 
cles (recorded Table but not 
Table made clear films that were 
more permeable than the pigmented 
films with the same vehicles, but 
water absorption the clear films were 
intermediate among the pigmented 
films with the same vehicles. 

Among latex vehicles, styrene-buta- 
diene made pigmented films that, be- 
fore weathering, were the average 
more permeable but less absorptive 


Table PERMEABILITY AND WATER ABSORPTION AFFECTED PIGMENT AND VEHICLE INGREDIENTS FILMS 


water than the pigmented films the 
other latexes. The unweathered pig- 
mented films with the other latexes did 
not differ significantly either per- 
meability water absorption. Pig- 
mented films styrene-butadiene and 
styrene-butadiene with methyl cel- 
lulose became much 
after they were weathered, much 
that they were little higher perme- 
ability than some oil paints. the 
other hand, weathering decreased the 
permeability pigmented polyacrylate 
and polyvinyl acetate films only mod- 
erately, and they remained far more 
permeable than any oil paints. 
Weathering tended the 
water absorption the latex films ex- 
cept those made styrene-butadiene 
with methyl cellulose, for which the 
absorption decreased after weathering. 

Unpigmented films polyacrylate 
and polyvinyl acetate were less perme- 
able before weathering than any the 
pigmented films the same latex, and 
after weathering were less permeable 
than corresponding films pigmented 
with titanium dioxide zinc oxide. 
Such behavior stands strong con- 
trast with that the clear and pig- 
mented films with oil and oleoresinous 
vehicles. The unpigmented film 
styrene-butadiene was somewhat more 
permeable than any its pigmented 
films, but the unpigmented film could 
not tested after weathering because 


Pigment vehicle 
ingredient considered 


oe 


Kind and number 
vehicle pigment 
ingredients averaged 


films 


Pigments: day 
White lead, and oleoresinous (4): 0.10 
Lead-zinc, and oleoresinous (4): 
Zinc oxide, and oleoresinous (4): 
Titanium-zinc, and oleoresinous (4): 
Magnesium silicate, and oleoresinous (4): 
Titanium dioxide, and oleoresinous (4): 

Pigments; 
White lead, vehicles (3): 3.56 
Titanium dioxide, vehicles (4): 4.08 
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Mg. mm. per 


permeability, P,: Water absorption, 


Weathered Unweathered Weathered 


films films films 


49.6 13.2 

37.1 36.6 

2.04 27.6 53.8 

27.2 31.6 
14.1 15.3 
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failed remain intact. The high 
permeability the latex vehicles when 
compared with oil and oleoresinous 
vehicles, together with the differences 
mented and pigmented films and the 
generally low swelling efficiency 
paints, even before weathering, 
that was pointed out paper VII 
(5), all suggest that the permeability 
latex depends largely condition 
porosity caused failure the 
droplets emulsified polymers 
coalesce form continuous matrix 
(9). This condition absent oil 
and oleoresinous films. should 
noted, however, that latex paints 
low permeability comparable with oil 
paints are said obtainable 
special formulation with suitable pig- 
ments (14). 


Variation Permeability 
with Temperature 


Further information about the nature 
the permeability paint films was 
obtained studying the effect tem- 
perature the permeability films 
paints. The equation given pre- 
viously for specific permeability, 
customarily used paint technolo- 
gists applies only one temperature, 
which the vapor pressures the 
two faces the film differ always 
the same amount. more general re- 
lation for permeability constant, 

which the mass water vapor 
grams that passes through film 
thickness centimeters and area 
square centimeters during time 
hours under difference vapor 
cury (6, 11, 13, 24, 29, 32, 33). 
(Choice units measurement var- 
ies among the workers.) the vapor 
pressure over calcium chloride con- 
sidered zero, may taken the 
vapor pressure water the tem- 
perature measurement, and then: 


the permeability constant in- 
versely proportional the thickness 
film and directly proportional 
the difference vapor pressure, the 
relation between permeability constant 
and temperature 

P, e —E/RT 


which the permeability con- 
stant independent temperature, 
activation energy, the gas con- 
stant, the absolute temperature, 
and the base natural logarithms. 
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The logarithm should then 
proportional 1/T (6, 11, 24, 32). 

Films paints and clear vehi- 
cles reported Tables and were 
selected for measurement permea- 
bility different temperatures. The 
permeability each film was deter- 
mined first 38° F., then 70° F., 
and finally 156° Specific perme- 
ability was converted permeabil- 
ity constant the equations cited. 
The results appear Fig. which 
against 

The logarithm the permeability 
constant was linearly related 1/T 
for all films tested. The constant was 
much larger for latex films than for 
cil and oleoresinous films, although 
the largest constant for oil film was 
nearly large the smallest constant 
for latex film. The constants 
spread over much wider range 
156° 

For six the eight oil oleoresin- 
ous films, the slope the line relating 
log 1/T was negative, which in- 
dicates that the activation energy was 
greater high than low tempera- 
ture. Such negative slope has generally 
been reported the literature per- 
meability films plastics and 
paints water vapor and gases. But 
for two oil oleoresinous paints, 
white lead alkyd resin and 
weathered white lead raw linseed 
oil (lines and Fig. 1), and for 
all four latex films studied, the slope 
versus 1/T was positive. 
therefore appears possible for the ac- 
tivation energy greater low 
than high temperature. Positive 
slope not peculiar white lead, 
raw linseed oil, the alkyd resin, 
weathered films, because negative 
slopes were observed for unweathered 
white lead raw linseed oil and for 
weathered lead-zinc alkyd resin. Pos- 
itive slope, however, may character- 
istic latex films. 

The permeability constant further 
related the diffusion constant, 
and the solubility water vapor 
the film, the relation DS. 
The activation energy the sum 
the activation energy for diffusion and 
the heat solution water vapor 
the film. Since decrease diffusion 
with increase temperature highly 
improbable, the positive slope 
versus for latex and some oil films 
suggests that the solubility water 
vapor such films decreases with ris- 
ing temperature. Experimental data 
test the suggestion are not yet avail- 
able. 

should pointed out that water 
vapor passed through all films more 
rapidly 156° than 38° 


whether the permeability constant in- 
creased decreased. Thus for the film 
titanium dioxide polyacrylic latex 
(line Fig. 1), for which Jog 
fell off most rapidly with rising tem- 
perature, the Payne specific permeabil- 
ity, was 29.1 156° and only 
2.16 38° 

The Payne-cup method was chosen 
for the measurements permeability 
because much the published 
for paint films has been obtained 
that method. The method attrac: 
for its convenience, but open 
possible objections, especially 
terminations other than room 
perature. Once the cup has been 
with film that impenetrable 
under pressure gradient, there 
the cup offset the change 
enclosed air when the tempera 
capes through the film. Flexible 
are then stretched, and their 
area increased the difference 
tween the internal and external 
sures. the other hand, the 
penetrable air under pres: ire 
gradient, there may also loss 
tion the loss permeation. 
over, poor circulation air inside 
outside the cup may result 
sure moisture vapor somewhat 
low saturation the 
within the cup and greater than 
the film interface outside the cup. 
Thus desirable test further the 
relations between the temperature co- 
efficient the permeability constant 
and the absolute temperature some 
method that less open objection 
than the Payne cup. 

More recent tests have shown that 
the logarithm the permeability con- 
stant may not always related 
early the reciprocal the absolute 
temperature. Chips paint from the 
Washington Mansion Mount Ver- 
non, Virginia, gave permeability con- 
stants 8.8 36° F., 29.0 
156° The constant 36° was 
much too low comply with 
relation. The chips were 
mils thick, and were made 
paint containing sand produce 
rough surface. The paint was app! 
about paintings from 1775 
1956. 


Penetration Air under Pressu 
Difference 


The term breathing properly 
such the lungs under differer 
pressure. Gardner (12) apparen 
intended, when introduced 
term, distinguish some paint fil 


April, 1957 


1 
4 
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Table 5.—PENETRATION FILMS PAINTS AIR 
UNDER PRESSURE GRADIENT 


Raw linseed oil paints pigmented with: 
Basic carbonate white lead 
Basic carbonate white lead 


Titanium 
Titanium 
Titanium 
Titanium dioxide________ 
Titanium 


Magnesium 


Table 6.—PENETRATION FILMS LATEX PAINTS AIR 


Rate passage air un- 
der 0.38 atmosphere differ- 
ence pressure through 
3.14 square centimeters 


Pigment 
volume Unweath- Weathered 
Composition oil-containing film film ered film film 
Ce. per min. per min. 


UNDER PRESSURE GRADIENT 


Fig. constant, plotted logarithmic scale 
function the reciprocal the absolute temperature for films num- 


bered follows: 


alkyd resin, weathered; White 
lead bodied linseed oil; White lead raw linseed oil; Zinc 


oxide raw linseed oil; Bodied linseed oil without pigment; 
White lead alkyd resin; Titanium dioxide raw linseed oil; 


White lead raw linseed oil, weathered; Polyvinyl acetate 
latex without pigment; 10. Titanium dioxide 
latex; 11. White lead styrene-butadiene latex; 12. Titanium diox- 


ide acrylic latex. 


from others. All breathing paint films 
should therefore readily penetrated 
air, but not all films should breathe, 
even though all paint films tested 
far are permeable water vapor 
least some degree. was therefore 
interest learn whether ordinary 
paint films let air pass through under 
pressure gradient, and not, 
whether there are paint films that do. 


suitable device for the purpose 
was made with Loo 
critical pigment volume cell (1). The 
cell consists two bell-shaped parts 
glass, the wide portions which 
fit together ground-glass joint. 
The bottom part, which forms the 
male piece the joint, closed 
fritted glass disk set flush with the 
glass rim. The narrow portion each 
part ends outlet tube. The out- 
let the male part was inserted 
through rubber stopper the mouth 
1-liter filter flask, the side arm 
which was connected through 
stopcock water aspirator for suc- 
tion. open-arm mercury manometer 
was provided measure the pressure 
air the filter flask. There was 
bleeder tube with stopcock 
admit air for precise adjustment 
suction the beginning test, 
prompt release suction after test, 
and admission air when calibrating 
apparatus. The total volume air 
atmospheric pressure contained 

thin the apparatus between the sur- 

the fritted glass disk and the 

pirator stopcock was 1290 cubic 

ntimeters. 


styrene-butadiene 


Magnesium silicate 


Polyacrylate latex with: 


Titanium 
Magnesium 
Styrene-utadiene latex with: 
Titanium 
Magnesium silicate______ 


Composition latex-containing film 


Polyvinyl acetate latex with: 


Rate of passage of air under 0.38 
atmosphere difference of pressure 
through 3.14 square centimeters 


Unweathered Weathered 
film film 
Ce. per min. Ce. per min. 


oo 


> 


bo 


ooo 


Styrene-butadiene latex with methyl 


cellulose and: 
Zine 
Titanium 


*The symbol indicates films that could seen contain small vacuoles 
caused retention foam after the wet film hardened. 


circular sample paint film 
tested was cut exactly the diam- 
eter the fritted glass disk. ring 
made short piece copper tub- 
ing centimeters diameter inside 
was centered over the film. rim 
molten paraffin was then formed be- 
tween the outer surface the copper 
ring and the glass rim the cell and 
allowed harden. Thus only the por- 
tion the paint film enclosed within 
the copper ring was exposed for pos- 
sible penetration air. The female 
part the cell was then placed 
position over the sample, and its out- 
let tube was closed short piece 

Air was evacuated from the appa- 
ratus and the suction was adjusted 
through the bleeder tube until the 
meters mercury, pressure differ- 
phere. constant level the manom- 
eter for five minutes indicated that 
the apparatus was free from leaks. The 
pinchcock the outlet the female 
part the cell was then removed, and 
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stop-watch was set motion the 
same time. the paint film permitted 
air pass, the manometer reading was 
recorded when exactly five minutes had 
elapsed. Impenetrable films, course, 
permitted change manometer 
reading. film was porous that 
the pressure rose —7.9 centimeters 
mercury within five minutes, the 
time required for pressure rise 
from —28.9 —7.9 was recorded, 
and several successive tests the film 
were made. 

permit computation the rate 
passage air through the films, 
the apparatus was calibrated 
lows: The fritted glass disk was sealed 
with disk paper entirely covered 
layer The system was 
evacuated manometer reading 
—28.9 centimeters mercury. Succes- 
sive volumes approximately 
cubic centimeters, accurately measured 
gas burette, were admitted through 
the bleeder tube, and the manometer 
reading was recorded after each ad- 
mission until the manometer reached 
—7.9 centimeters mercury. 
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bration curve was then drawn relate 
manometer readings volume air 
atmospheric pressure. 

When the fritted glas disk was left 
open, air passed through the rate 
3320 cubic centimeters minute. 
When impenetrable paint film was 
perforated five times with the point 
common pin and then tested, al- 
lowed 321 cubic centimeters air 
pass minute. 

Table reports the results obtained 
with some oil paints. commercial 
blistering because porous enough 
through its unweathered film and only 
0.6 cubic centimeters minute through 
its weathered film. Its specific permea- 
bility water vapor (Table was 
also very low. Such paint cannot prop- 
may well reasonably resistant 
moisture blistering. Another commer- 
cial paint said resist blistering but 
not claimed breathe allowed air 
pass and was also very low spe- 
cific permeability water vapor 
(Table 2). 

Single-pigment paints made with 
raw linseed oil and white lead, zinc 
oxide, titanium dioxide, magnesium 
silicate 0.30 pigment volume, which 
within the range pigment vol- 
ume customary for house paints, al- 
lowed air pass through their un- 
weathered films. The weathered films 
were also impenetrable or, the case 
the weathered zinc oxide film, very 
nearly so. Unweathered films porous 
enough pass air, however, were 
made with zinc oxide and with titan- 
ium dioxide raising the pigment 
volume point far above that prac- 
ticable for house paints. Thus the zinc 
oxide paint film 0.55 pigment vol- 
ume passed 0.6 cubic centimeters 
air minute, and 0.60 pigment vol- 
ume passed 5.3 cubic centimeters 
minute. The titanium dioxide paint 
film 0.55 pigment volume passed 
13.3 and 0.60 pigment volume 21.9 
cubic centimeters minute. Films 
white lead paint, weathered un- 
weathered, were impenetrable even 
0.60 pigment volume. The critical pig- 
ment volume, the point above which 
there longer enough linseed oil 
fill all the spaces between particles 
pigment the dried films (1, 
10, 27), was shown paper (5) 
lie between 0.55 and 0.60 for white 
lead paint, 0.45 and 0.50 for zinc 
oxide paint, and 0.40 and 0.45 for 
titanium dioxide paint. may con- 
cluded, therefore, that films oil 
paints breathe the sense becom- 
ing penetrable air under pressure 
gradient when the paints are made 
pigment volume somewhat above the 
critical. The data Table suggest 
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further that weathering tends de- 
velop penetrability air some films 
that before weathering were impene- 
trable. Sufficient weathering cause 
paint films crack renders them 
readily penetrable air, course. 

Results with films latex paints 
are reported Table Most the 
unweathered films and the 
weathered films allowed air 
pass. Four unweathered and 
weathered films were penetrated air. 
Two unweathered and four weathered 
films were porous enough let 
through 920 2000 cubic centimeters 
minute. Penetrable weathered films 
always passed more air than their un- 
weathered counterparts. Neither the 
composition the latex nor the kind 
pigment seems govern penetra- 
bility, because both penetrable and im- 
penetrable films were obtained with 
each kind latex and with each pig- 
ment. 

The behavior latex paints 
tests permeability water vapor 
and their low swelling efficiency when 
soaked water were attributed 
porosity caused failure droplets 
emulsion coalesce completely 
when the films harden. Such porosity 
evidently need not render the films 
penetrable air the pores are not 
connected with one another. Penetra- 
bility air may require larger pores 
that join together afford continu- 
ous passageway. 

Clearly, water vapor permeates most 
paint films some mechanism other 
than passage through interconnected 
pores, because penetration air under 
water vapor are not all parallel. 
Fifteen unweathered latex films that 
were impenetrable air ranged 
specific permeability water vapor 
from 1.33 6.77 (Table 3), com- 
pared with range 0.07 0.45 
(raw linseed oil without pigment 
1.39) for films oil paint (Table 2). 
Latex films through which air passed 
1500 1800 cubic centimeters 
minute were lower specific perme- 
ability water vapor than some the 
latex films through which 
passed. Weathering 
ble some latex films that were impene- 
trable air before weathering, and 
increased the penetrability those 
latex films that were previously pene- 
trable. Weathering often had the op- 
posite effect specific permeability 
water vapor, however. Thus, for ex- 
ample, when films titanium dioxide 
styrene-butadiene latex were 
weathered, penetrability increased 
1600 cubic centimeters air minute, 
but specific permeability water va- 
por decreased from 5.23 1.03. 

Latex paints have notable tend- 
ency retain foam unless they are 


made with 
agents. Such agents were not used 
the latex paints made the laboratory. 
The latex films that were tested for 
penetration air were therefore 
amined transmitted light under 
microscope. Some the films (indi- 
cated Table contained easily ob- 
servable vacuoles that presumably were 
left foam the wet paint after the 
film hardened. Some vacuoles cleirly 
afforded passage from one side the 
film the other. Others appare 
were completely enclosed within the 
film. Most the penetrability 
films air may therefore 
uted open pores left 
paint. There were some films ith 
vacuoles that were impenetrable, 
ever, and some apparently free 
vacuoles that were penetrable, 
cially the weathered film white 
styrene-butadiene latex that 
230 cubic centimeters air mir 
But permeability the films ‘er 
vapor apparently was unrelated 
presence vacuoles, because the 
unweathered latex films with va- 
ble vacuoles ranged specific 
ability from 1.44 6.03 
3.87), whereas the films 
observable vacuoles ranged from 
6.77 (average 4.24). 

Most films that were penetrable 
air could tested repeatedly with 
concordant results, which 
that the films were unaltered the 
pressure gradient 0.38 
during test. Four weathered films 
latex paints, three with and one with- 
out observable vacuoles, were excep- 
tions. With the film white lead 
polyacrylic latex, five successive tests 
air penetrability gave rates 78, 
96, 118, 123, and 145 cubic centi- 
meters minute, respectively. Such in- 
creasing penetrability might attrib- 
uted repeated fracturing the walls 
vacuoles under stress exerted the 
pressure gradient film rigid 
enough resist compression. But the 
other three exceptional films 
trability with each successive test. The 
weathered film unpigmented 
acrylic latex gave successive rates 
penetration 64, 45, and 
centimeters air minute, the 
ered film zinc oxide 
butadiene latex containing 
lulose gave successive rates 65, 
54, 52, and cubic centimeter: 
minute, and the weathered film 
white lead styrene-butadiene 
which contained observable 
uoles, gave successive rates 
cubic centimeters minute. 
tests may indicate that the film 
comes permanently compressed, 
the effective cross section its 
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Conclusions 


The penetration water through 
coat oil paints can observed 
thir layer blue cobalt chloride 
cellulose clean glass. The 
igs may then weathered before 
(without spraying with water). 
are made immersing the 
specimens water and observ- 
ing the time required for the cobalt 
change from blue pink 
for the coating become 

Penetration water occurs earlier 
some portions given coating 
than others. First penetration 
through unweathered coatings was ob- 
served hours, but penetra- 
tion was completed only after 
hours. The line” advancing 
through coating evidently very 
irregular depth, which suggests 
heterogeneous film structure. Although 
longer time required general for 
water penetrate thick than thin coat- 
ings given paint, the relation be- 
tween time. and thickness not 
sharply defined, might expected 
from the observed irregularity 
penetration. Blistering does not occur 
until penetration well advanced, but 
may occur before penetration com- 
plete. 

Penetration occurs faster coat- 
ings high water absorption, such 
zinc oxide paint, than coatings 
low absorption, such white lead 
paint. Weathered coatings are usually 
penetrated more rapidly and blistered 
sooner than are unweathered coatings 
similar paint. The relations between 
time penetration and thickness 
coating and between penetration and 
water absorption are also more obscure. 

The mechanism blistering 
these tests largely osmotic, because 
the blistering occurs 
where the water-soluble cobalt chloride 
and methyl cellulose are interposed be- 
tween coating and glass 
where. 

Measurements the specific per- 
meability paint films water vapor 
(Payne cup method 70° F.) re- 
vealed that permeability and water ab- 
sorption bear little relation 
each other. Both high and low permea- 
were found among highly ab- 
sorptive films and also among films 
low absorption. groups, oil and 
paint films are very much 
permeable water vapor than are 
paints, yet the range water 
the latex paints falls 
the range for oil and oleoresin- 
paints. water absorption affords 


paint moisture blistering, permea- 
bility water vapor does not, least 
within the range permeabilities 
the oil and oleoresinous paints. 

During permeability tests 
Payne cups, paint films absorbed much 
less moisture than when they were 
soaked water. The amounts were 
roughly parallel, however. Such absorp- 
tion Payne cups may high when 
the permeability low, and may 
low when the permeability relatively 
high. 

oil and oleoresinous vehicles, 
both white lead and zinc oxide make 
paint films lower permeability than 
obtained with titanium dioxide, an- 
timony oxide, magnesium silicate. 
White lead and antimony oxide impart 
low water absorption, however, where- 
zinc oxide imparts very high water 
absorption. latex vehicles, permea- 
bility high with any these pig- 
ments, and both white lead and zinc 
oxide tend cause higher water ab- 
sorption than titanium dioxide 
magnesium silicate. Among the vehi- 
cles tested, phenolic-resin varnish 
made paint films that were usually low 
both permeability and water ab- 
sorption. Raw linseed oil vehicle fa- 
vored high permeability and high ab- 
sorption, bodied linseed oil held 
intermediate position for both permea- 
bility and absorption, and alkyd-resin 
vehicle developed 
meability but even greater absorption 
than raw linseed oil. 

The specific permeability all 
paint films increases rapidly with tem- 
perature. Study films paints, 


however, showed that the logarithm 


the permeability constant, which con- 
siders differences vapor pressure, 
linearly related the reciprocal the 
absolute temperature, which 
expected films that are not too hy- 
drophilic and not swell too much. 
Latex films differ strikingly from most 


oil oleoresinous films that their 


permeability constant not only much 
higher, but also decreases tempera- 
ture rises. There were two oil paints, 
however, for which the permeability 
constant decreased with rising temper- 
ature. For such films, the solubility 
water vapor the film probably falls 
temperature rises. 

device was constructed, based 
Asbeck-Van Loo cell for meas- 
urement critical pigment volume, 
study the ability paint films 
the sense permitting 
air pass through under 
difference 0.38 atmosphere. Films 
linseed oil paints within the range 
house paints are incapable such 
breathing. Films that can 
trated air under pressure gradient 
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can made with pigment volumes 
well above the critical pigment volume. 
commercial paint 
was found impenetrable air 
until its film had been weathered. Im- 
penetrable films may become porous 
enough breathe after they have been 
weathered, but some paint films re- 
main impenetrable after days 
artificial weathering. Films latex 
paints made pigment volumes suit- 
able for exterior use are impenetrable, 
nearly so, provided that the films 
are free from vacuoles left when 
foamy paint hardens. Vacuoles may 
make the films penetrable leave 
them still impenetrable, depending 
whether the vacuoles are connected 
with one another remain isolated. 

10. The permeability paint films 
water not governed the 
presence pores through which air 
can pass under pressure gradient. 
Films highly permeable water vapor 
may entirely impenetrable air. 
the other hand, latex films very 
high penetrability air because 
vacuoles may more permeable 
water vapor than other latex films 
that are impenetrable air. 
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ENDLESS BED competent 
modern drum sander might con- 
sidered special flat-topped con- 
veyor, designed that its top surface 
travels carefully governed plane. 
The plane which the top surface 
the bed travels perfectly parallel 
with the axes the different sanding 
drums, when the setting correct, in- 
suring that work will sanded 
width. endless bed designed for 
this purpose must built that full 
control can exercised over its travel, 
and true accuracy obtained. 


Some the better 
sanders incorporate heavy steel slats. 
these slats are mounted the neces- 
sary steel-reinforced rubber cushions. 
The slats are designed edge- 
telescoping principle keep them 
dust-tight. They are mounted heavy 
drop-forged steel links which form 
the traveling chains. The heavy chain 
links are equipped with oil-retaining 
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bronze bearings where they join in- 
sure proper lubrication. Connecting 
pins alloy steel used for the chain 
links successfully withstand wear over 
long period. 

Chain sprockets the infeed end 
the machine are provided with 


Fig. 
being used for sanding dove-tailed drawer 
fronts Kroehler Mfg. Co., Kankakee, Ill. 
The internal angle between infeed end 
the bed and the machine frame location 
force-feed lubricator. this position, 
takes its power directly from 
operating mechanism. Photo courtesy Solem 
Machine Co., Rockford, 
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adjustment, proper degree bed- 
chain tightness may maintained. 
Nevertheless, the chains not di- 
rectly support the endless-bed slats, 
far holding them plane con- 
cerned. control their travel with 
reference plane, they are sup- 
ported and travel 
milled and polished cast bed-ways. 
Forced-feed lubrication used con- 
nection with these ways, 
continual supply oil. 


One advantage endless bed, 
running described, that pro- 
vides forward traction short 
practically every point. 
the endless-bed type machine 
tories, millwork plants, etc., 
many relatively short workpieces 
into construction different proc 
Incidentally, many workpieces 
sanding one side only, 
single pass through the 
sufficient. 
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New Developments Woodworking 


STRUCK 


Sales Manager, Preston Woodworking Machinery Co., Ltd., Preston, Ontario 


Cites the need for equipment replacement program wood- 
plants. New machinery developments which will improve 
and increase production are discussed. Factors are listed 
which should considered when purchasing new replacing 


Introduction 


AMERICA’S FOREMOST 
engineers, Charles Ket- 
tering, has stated numerous occa- 
sions that you are doing today what 
you did ten years ago, you are doing 
wrong, and may well have added 
—very expensively. 

the vast majority woodwork- 
ing plants, equipment replacement 
program maintained. Equipment 
replaced only when the outdated ma- 
chine breathes its last and falls 
pieces the mill floor. 


our highly competitive market, 
someone must pay for the high opera- 
tional and, particular, maintenance 
costs worn-out out-of-date 
equipment. cope with closely fig- 
ured prices and still use yesterday’s 
methods, some sacrifice must made. 
the customer pays. the manufacturer 
tries maintain quality, must sacri- 
fice profit. Either way, indicates that 
thorough study modern equip- 
ment and production methods, 


management and key personnel long 
overdue. 


Far too often, replacement 
chased strict price basis, without 
any study secure machinery re- 
placement which will increase output, 
quality and, many cases, reduce 
manpower. some instances, perhaps 
the function that was performed 
the machine being replaced could well 
obsolete perhaps combined with 


another operation performed new 
machine. 


Trained and experienced salesmen 
the established woodworking ma- 
chinery manufacturers and distributors 
should have the necessary knowledge 


ented annual meeting, FPRS Eastern 
Section, March 1-2, 1956, Toronto, 


The Author: Struck was educated 
Galt and Preston Technical 
joined Preston Woodworking 
1935, was appointed Ontario sales manager 
1950 and Canadian sales manager 1954. 


the best machine for the production, 
quality, and type work you require. 
Canada, and lesser degree 
the United States, little effort 
made furniture manufacturers 
even request this information. Surely, 
when vast amount information, 
plans, and production figures are 
available, based actual operation, 
only good business take advan- 
tage any assistance which may 
provided. 

Few manufacturers the furniture 
industry Canada realize 
that the extra cost operating with 
obsolete and worn-out equipment will 
more than pay for its replacement. 
actual fact, you are paying for modern 
equipment high production costs, 
but getting none its benefits. 

planning replacement the fur- 
niture industry, there only one log- 
ical place start. What good 
spend $40,000 $50,000 finish- 
ing room, when the kiln capacity will 
only take care half the produc- 


New Developments 


Lumber Stackers: The handling 
lumber from car truck yard and 
kiln expensive the methods em- 


ployed far Canada. many 
cases, handling costs run per 
1,000 feet. the Southern 
where many up-to-date furniture plants 
are now operating, the introduction 
yard and kiln 
sometimes combined with grading ar- 
rangements, has lowered this cost 
least per cent. many cases, the 
cost stickered packages per 1,000 
feet below 50¢. addition, the 
machines perform this task far better 
than even the best hand stacking and 
are completely versatile type 
stacking done. 


Kilns: The most important single 
factor good furniture 
properly dried. This, many cases, 
not apparent until after the furni- 
ture has been shipped and the returned 
freight bill crosses the 
desk. high speed, high tem- 
perature dry kiln now being pro- 
duced commercially. The smaller type 
capacity kiln reported have faster 
turnover and cut down inventory and 
costs. 


Break-out department: 
swing cut-off operator will probably 
handle about 2,500 board feet per 
shift. operator with either hy- 
draulic, mechanical, air-operated 
automatic cut-off saw will handle 
7,000 board feet peak times. 
installing lift, linking conveyors, and 
modern equipment, possible in- 
crease production 100 per cent, with 
per cent labor and produce 


Fig. lumber stacker can help reduce material handling costs. 
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breakout saw increases production 
and reduces costs. 


better product. Facer planer and single 
surfacer, edge jointer, and rip saws op- 
erating team can slash costs 
amazing degree. actual fact, the 
linkage the equipment can varied 
that any sequence operation can 
performed. 


Some combination facers and 
planers, known the trade Strait- 
American furniture plants within the 
Jast months. This machine, although 
costing about the same facer and 
single surfacer, cuts down floor space 
and eliminates conveyor. 


Solid core 
gluing: Quite few Canadian plants 
have high frequency core gluers and 
dielectric high frequency 
frame presses. good electronic edge 
gluer will produce 10,000 square 
feet panels per day with two opera- 
tors, curing cycles ranging 
minutes. must kept mind, 
however, that due the types elec- 
trical field used, core gluer not 
suited for panel-on-frame 
versa. The same generator, however, 
can used. 

study undertaken the United 
States, the average production per 
man, using clamp carrier, was shown 
approximately 2,000 square feet 
per day. The savings accruing from 
either edge bonding panel-on-frame 
construction are apparent produc- 
tion that this one operation 
which there can little difference 
opinion. 

Veneer press, splicer and jointer: 
The introduction, since World War 
II, United States and Canada the 
single-end two-opening hot plate press 
has brought all the advantages 
hot-plate pressing the smaller manu- 
facturer. time study will show con- 
clusive evidence that the loading and 
unloading the press consumes the 
largest part the overall press cycle. 
Consequently, development 


24-A 


feet panels per day with two operators. 


matic loading and unloading tables 
was undertaken, and these now can 
supplied give high production 
single two-deck presses. 
equipped with automatic loading 
tables, will outproduce ten-opening 
multi-deck hand-fed unit. 

The tapeless splicer will, tape and 
sanding costs remove the tape, pay 
for itself about months, without 
any consideration whatever being given 
better production. 

The continuous type veneer 
jointer was developed for the furni- 
ture industry when double and triple 
dressers, etc., were not design. 
limit the length veneer 
jointed this type machine con- 
therefore must the average plant 
today. considerable number con- 
tinuous are 
available from Europe, but single 
unit handle both thick and thin ve- 
neers has not yet been designed. 
guillotine, with second cut, must 
when considering continuous 
wide veneer splicing. 


Moulders: Moulders with five and 
six heads have met with wide ac- 
ceptance and have many advantages 
over four-head machine. now 
possible dress the first two hori- 
zontal spindles and mould the last 
two. This advantage many op- 
erations. The ‘wide use straight and 
milled-to-pattern knives, 
designed heads, are now cutting costs 
substantially, well assuring that 
patterns will match from run run. 

Future machines, general, will 
run about twice fast, some incor- 
porating air holddowns, 
have heavy horsepower on_ the 
spindles. 


Band saws, shapers, jig saws and 
jointers: These machines, general, 
have been improved and some pro- 


vided with series feed spec: for 
wider application. Safety 
also been incorporated, 
shapers. 

Tenoners: The modern 
itself and, such, deserves and 
detailed paper and discussion its 
own. addition double ning, 
coping, tonguing and grooving, shap- 
ing, scarfing and dadoing, some 
pean machines have bor- 
ing units. Machines range from light 
heavy duty, and there machine 
available many price 
tion ranges. 

Dovetailers: The latest machine 
developed double-end unit 
which, addition doing both ends, 
combines the boring for the drawer 
fronts and the branding the name 
the inside. These 
fairly expensive and are warranted 
only high production plants. The 
semi-automatic and fully automatic 
European machines would appear 
meet more nearly our production re- 
quirements. 


Boring and mortising: The intro- 
duction hydraulic and air-operated 
boring machines, with multiple 
zontal vertical spindles has done 
much cut down boring costs. 
tor sometimes not taken into 
boring, with the machine proper set 
up, all pieces will exactly the 
eliminating much loss time 
bly. The recent introduction into 
ada combination sawing and 
machines will cut costs least 
cent chair operations. 

addition, machines capab 
boring from the rear, top, side and 
front are production and, com ned 
with automatic the 
machine, offer tremendous ion 
possibilities with resultant 
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eith chisel, chain, chain and chisel 
are available. Air power, 
due cushioning effect, thé most 
medium stroke for these 
The wide use air power 
The introduction since 
War endless belt drum 
the machines within range 
the smaller manufacturer. Although 
nev both Canada and United States, 
machines have had wide use and 
throughout the rest the 
automatic belt sander, over 
pad sanding, now accepted. 
wide variety new sand- 
curved special jobs. gen- 
eral, belt speeds have been increased 
and more thought and design incor- 
porated into the machine, make 
fuller and longer use the sandpaper. 


Turning lathes and dowel ma- 
chines: New automatic 
lathes, built the 
principle, now eliminate the necessity 
have great mass and inventory 
heads. This type lathe incorporates 
form followed, similar the 
old back-knife gauge lathe. Dowel ma- 
chines and dowel cut-off units have 
been made more efficient, automatic 
many cases, and increased production- 
wise. 

Assembly: 
are available for every known type 
assembly work. intelligent jigging 
these clamps offer speed, production, 
and lower costs. Air electric screw 
drivers and automatic corner block ma- 
chines are fairly wide use. 
pointed out, however, that speed as- 
sembly the result careful stock 
preparation all other departments. 


Finishing rooms: Conveyorized 
finishing rooms are becoming must, 
incorporating the moving the prod- 
uct from stage stage, through the 
ovens, and into the shipping room. 
must pointed out, however, that 
although initial savings are easier 
show this department, entirely 
dependent the kiln capacity 
obtain these savings. 

Cutting tools: The application 
newly developed carbide-tipped tools 
throughout the woodworking industry 
has been nothing less than phenom- 
enal, with tremendous savings main- 
tenance, down time, 
costs being realized more and more 
furniture manufacturers. Among the 
machines which carbide-tipped tools 


Fig. 4.—Typical Industron panel-on-frame electronic press with hopper feed glue spreader 
high production unit. 


have been successfully adapted are 
moulders, variety saws, cut-off saws, 
tenoners, shapers, routers, and even 
jointers and planers. 


Future: Foreseen for the future 
are: the development 
powered equipment; the development 
more complex equipment, which 
for the furniture manufacturer, means 
cost and material savings (but better 
qualified maintenance men and main- 
tenance are required); the wider use 
conveyors, lifts, and combination 
machines; the introduction humid- 
ity control plants; and wider use 
carbide cutting tools for all machines. 


Considerations When Purchasing 
New Replacing Equipment 


(A) priority system should 
set that machines daily use 
are replaced with more modern equip- 
ment, rather than replacing equipment 
which has only limited use the 
operation. 


(B) thorough study should 
made the operation 
formed the machine being con- 
sidered, see whether there bet- 
ter method doing this operation 
perhaps could combined and 
incorporated another machine which 
will more than single operation. 


(C) Take the machinery 
representative into your confidence. 
Allow him express his opinions and 
discuss thoroughly his equipment and 
what will for you. 

(D) the first machine its 
type the market, assure yourself 
that service and parts will available. 
Most reputable dealers will have 
hesitation placing the machine 
your plant under the above conditions. 

(E) Purchase all your wood- 
working machinery with eye ex- 
pansion, that you are not buying 
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piece equipment which six 
eight months will have insufficient 
capacity. 

(F) Make full use the knowl- 
edge your woodworking machinery 
who, through 
study, visits and discussions, familiar 
with not only the problem you have 
but the problem every plant within 
his territory. Your problem may have 
come before with other furniture 
manufacturers and been solved. 

(G) The consideration should 
what the machine will for you 
know its cost. 

(H) Purchase your equipment from 
reputable manufacturers dealer or- 
ganizations who are interested 
continuing service the equipment 
they are the original sale. firm 
financially strong will normally not 
close its doors few months year 
after you have purchased machine 
from them. 


Conclusion 


evident that machinery for the 
woodworking industry keeping well 
ahead demand far design 
concerned. The slow response the 
furniture manufacturers change 
either procedure method, regardless 
merit, partly the reason why the 
field far behind many respects. 

Whereas equipment changes two 
five years are not uncommon 
other fields and operators will allow 
machines practically developed 
co-operation, these conditions ap- 
pear have response the furni- 
ture field. This condition has, some 
extent, reflected back the machinery 
manufacturer, who not prepared 
develop new equipment and methods 
which take ten years convince 
the furniture manufacturer that 
better way doing things. 
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First Minehunter Made Laminated Preserved 


Timber Launched 


FIRST SHIP utilize preserved, 
pressure-treated laminated and 
solid timbers throughout the major 
portion its construction was 
launched March the Navy. 
The ship, the Bittern, also 
the first naval vessel originally 
designed and constructed coastal 
minehunter, all previous mine warfare 
vessels having been converted from ex- 
isting ships. 

Until the use preservative pres- 
sure-treated red oak lumber was de- 
tailed the Bittern’s specifications, 
the Navy had used untreated white 
oak the construction most its 
mine warfare vessels. 
sure-treated with preservative, red oak 
more resistant decay than un- 
treated white oak and will greatly in- 
crease, not double, the supply 
ship and boat building grade oak for 
Navy use. 

All preserved lumber the ship 
was pressure-treated the Orrville, 
Ohio and Nashua, H., plants 
Koppers Co., Inc. Wolman salts were 
used for protection timbers against 
decay fungi, except for copper-bear- 
ing chemical used for marine borer 
detense the sheathing the under- 
water hull. Koppers’ Penacolite resor- 
cinol adhesive was used all lami- 
nations ship’s timbers and for other 
gluing purposes. The structural glued 
laminated members used the ship’s 
construction were manufactured 
Unit Structures, Inc., Peshtigo, Wis. 

Conditioning after 
ment was limited kiln-drying, using 
temperatures less than 150° The 


View from inside pressure-treating cylinder 
showing tram car loaded with untreated lum- 
ber headed for the cylinder and pressure 
treatment with Wolman salts for use con- 
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Laminated, pressure-treated ribs for the 
Navy minehunter loaded aboard special 
railway car for shipping Consolidated 
Shipbuilding Corp., New York. 


moisture content the lumber the 
time gluing could not less than 
nor more than per cent. Mois- 
ture content core taken from 
any board could not vary more than 
per cent from that the shell 
the board. 

Edge-joining and 
mitted full width and full length lami- 
nations when pressure-treated, pro- 
vide suitable alternate for solid mem- 
bers, especially for those consider- 
able length moderately large 
cross-section. 

For laminating, the resorcinol ad- 
hesive was spread not less than 
pounds per 1,000 square feet sur- 
face each face each lamination. 
Careful temperature control all 
phases the gluing procedure assured 
laminated member meeting ex- 
ceeding the tests specified. The average 
block shear strength all glue lines 
exceeded 1,800 psi. 

Bent members could laid 
either male female form and were 
drawn snug before applying pressure. 
Assembly pressure plus minus 
175 psi was required and rechecked 
minutes after application. 


Preservative-treated and 


lumber was end cut special scarfing 
machinery the Peshtigo plant and 
end-joined produce laminations 
the required length. After surfacing, 
the laminations were coated with ad- 
hesive and assembled against form- 
ing jig. Screw clamps operated im- 
pulse wrenches pulled the laminations 
into place and applied uniform pres- 
sure 150 200 psi all glue lines. 

The curing process was broken into 


three stages: heating, curing, and cool- 
ing. After being brought 
ing temperature, heat was held 
minimum 150° the glue line 
for specified period leas: ten 
hours. Then the member was 
point where humidity was 
longer required and could 
moved from the jig. Frames ribs 
the vessel were surfaced two des, 
patterned, and then beveled 
planking during construction 
shipyard. 

The Bittern looks much like 
the coastal minesweepers now 
ice, having about the same 
138 ft., beam ft. and full 
load displacement 360 tons. lore 
than 7,000 pounds adhesive was 
used laminating about bd. 
ft. timbers. 

Every effort was made the 
counter the advances magnetic and 
acoustic mines. Even the huge, 
refrigerator was made 
plywood. places 
where wood could not substitute for 
metal, non-magnetic bronze, aluminum 
stainless steel was used. 

The ship, named honor 
minesweeper the same name which 
was lost Cavite 1941, was built 
Consolidated Shipbuilding Corp. 
New York under contract the 


Navy’s Bureau Ships. Sparkman 
Stephens, New York City, were de- 
signers the ship. 


shown awaiting the launching 


April, 
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Around the World Forest Products 


Research and Development 


wing with the circular saw the 
extensive studies being car- 
out the Centre Technique 
Paris, France. Experiments have 
made thin and extra thin 
determine use limits and with 
saws small set and having 
number teeth. 


rhe experimental sawmill 
equipped with 100 cm. band saw hav- 
ing special improvements, including 
individual sulky drive and gear- 
box for the carriage feed mechanism 
give range eight cutting speeds 
from m/min. The carriage 
can operated either manually 
automatically and also fitted with 
rapid feed give maximum speed 
m/min. 


Special handling equipment includes 
capstan, roller conveyor, and carry- 
lift. Instruments for measuring power 
consumption are worked remote 
control and record the power absorbed 
various machines. 

Tooth designs have been specially 
studied and two types were found 


Center Studies Sawing Efficiency 


give excellent results the sawing 
softwoods. The first was patterned 
Reineke the Forest Products 
Lab, Madison, Wis. allows freer 
extraction sawdust, gives better 
sawn surface, and also results re- 
duction power consumed certain 
speeds. 

The second type, Perroquet tooth 
design, was devised ensure better 
blade efficiency and improve sawdust 
extraction. This improved gullet 
tooth which all the straight parts 
have been changed curved. Two ver- 
sions were designed for sawing hard- 
woods and softwoods. 

special feature the Perroquet 
tooth design that the angle cut- 
ting edge may vary between and 
degrees. The harder the wood the 
smaller should the angle 
pressure the wood the blade 
would become too great, causing the 
blade move backwards the pul- 
leys. The clearance angle should 

—FAO Equipment Note 


Scanning World-Wide 
Forest Products Publications 
Australia 


Precision Frame Gang Saw 
Built Sawmill. Part II. 
Jones, Forest Products 
Newsletter, No. 220. 

Logs are féd into the machine (see 
page 33-A, March JOURNAL) using 
two rail-mounted trolleys. 
trolley has air-operated dogs grasp 
the end the log and hold firmly 
while advances over the planer and 
towards the saw. Logs are transferred 
from the log haul chain onto the two 
trolleys air operated winch, also 
used rotate logs into the best cut- 
ting position. 

the front the log approaches 
the saw blades, the front top feeder 
roller lowered and pressure applied. 
soon the front the log far 
enough out the saw, pressure also 
applied the log with the back top 
roller. Logs are sawn with the 
wide end first that short waste side 
slabs can removed early the cut- 
cycle. 
hen the front the log emerges 


machine, the pieces are 


chained together. Behind the saw the 
log first supported 
moving chain; about feet from 
the saw pair vertical rollers 
that pneumatically press the sawn 
pieces together and give added lateral 
support during the latter part the 
cut. When the end the log leaves 
the back feed rollers, the vertical roll- 
ers are released and the sawn log, held 
together the chain the front end, 
moves forward away from the ma- 
chine, first the moving cross-rails, 
then powered rollers. 

The sawmill which this machine 
operates producing 
super feet sawn timber per month, 
and attains average recovery 
per cent based true log volume. 


Japan 


Water Repellency, Water Absorp- 
tion and Moisture Adsorption 
Wood Treated with Synthetic Or- 
ganosilicone Compounds. Yama- 
gishi, Journal Japan Wood Re- 
search Society, Vol. No. 

this experiment, water repel- 
lency wood treated with organ- 
osilicone compounds has been stud- 
ied. For the purpose giving water 
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repellency wood, two methods 
were chosen: overcoating organ- 
osiloxane (T) and organosilane (K) 
ligroine, and treating with or- 
ganohalogenosilane vapor state. 

was difficult measure di- 
rectly the angle contact between 
the treated wood and water, quality 
water repellency the treated 
wood has been evaluated the 
angle incline when the drops 
water the surface wood start 
flow. From two seven drops 
water were dropped from constant 
height (four cm. high 
wood surface) burret. The con- 
centrations organosilicones (T,K) 
were 10, and per cent. 

The following results were recog- 
repellency the angle incline 
when the water drops start flow, 
give water repellency wood 
consequently diminishes the water 


absorption, and moisture adsorp- 
tion there change. 


Other Developments 
Around the World 


Yugoslavia 


Yugoslavia has gained reputation 
the world market for her exports 
hardwood lumber, particularly sawn 
oak and beech timber, known Slav- 
onian oak and Slavonian beech. Slav- 
onian both cases used de- 
scription for certain quality and does 
not refer geographic origin. Most 
important trade are the summer oak 
(Quercus pedunculata) and the winter 
Salisb. 

Beech the most widespread tree 
species and can found nearly all 
parts the country, although the best 
comes from the mountainous regions. 
Once used mainly for firewood, today 
beech manufactured into whole 
series marketable goods. There 
particular demand for steamed sawn 
beech timber and rotary cut veneers. 
used the building industry, 
mines, and barrel and furniture 
manufacture. 


Ash used especially for furniture, 
parquets, carts, and railway cars. 
further used construction ma- 
chines, mostly for the textile industry, 


but also agriculture sports 
articles. 


Timber Industry, 1945-1955. 
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Abstracts From Current World Literature 


Finishing 
Gaynes. Problems with infra-red. 


Industrial Finishing, A., Vol. 32, No. 
March 1956. 


Difficulties encountered with the new 
infra-red baking ovens are mostly caused 
incomplete understanding the theory 
involved. generally known sunlight 
white light, when refracted through 
prism, will broken down rainbow 
into its component colors the spectrum. 
These colors are easily seen the human 
eye, but there are other colors which are 
not visible. These are ultra-violet, which 
the short wavelength area beyond the 
visible violet, and infra-red the wave- 
length area beyond visible red. The infra- 
red ray able penetrate and absorbed 
into materials where the light energy 
transformed into heat energy-giving radiant 
heat. 

convection type baking paints, for 
example, the outer surface baked more 
rapidly than the inner surface, whereas 
infra-red, which does not depend con- 
ducted heat, penetrates immediately giving 
simultaneous heating inner and outer 
surfaces. As, however, light beams travel 
only straight such baking im- 
practical the product being finished has 
portions shielded from direct reflected 
rays. 

These installations are especially suitable 
for automatic production lines, but infra- 
red derived from electrical power the 
relatively high cost may prove uneconom- 
ical. Tech. Bul. No. 32] 


How overcome sanding problems. 
Furniture Record, Vol. 148, No. 296, 
June 1956. 


The most common sanding irregularities 
are chatter and snake marks. These can 
caused vibration the sander due 
worn bearings, poor felt backing, exces- 
sive pressure the wood, foreign mate- 
rials the felt abrasive. many plants 
excessive pressure judged ear only but 
ammeters can mounted each drum for 
checking the energy absorbed. 

Drum speed important both 
serving the life the abrasive and giv- 
ing the required finish. Tests indicate that 
optimum speeds for drums and in. 
circumference run from 3450 3750 
and 5100 and 5400 surface feet per min- 
ute. was found that slower speeds 
the cutting drums allowed greater abrasive 


efficiency for initial cutting, 
speeds polishing drums give finer 
finish and reduce sanding time 
quent operations. 

For white wood flat stock, stroke sand- 
ing blends and removes scratch patterns left 
the drum sander. light touch this 
operation allows the abrasive cut the 
wood fibres rather than press them down. 

For edge sanding garnet and aluminum 
oxide cloth are the most common several 
types abrasives used, with operational 
speeds between 3000 and 4000 sfpm. 

Burning heat transfer from the platen 
problem, but this can guarded 
against using aluminum oxide cloth 
belt with resin bonding sander pad 
cover and graphite the platen. [F. 
Tech. Bul. No. 32] 


Veneer and Plywood 


Anon. Major advance plywood prod- 
uct technology. Paper Ind. 37, No. 12: 
1110-11 (March, 1956). 

surfaced fir plywood panel called Duraply 
permits the utilization veneer from 
lower-cost raw material such 
growth timber and sawlogs. Crezon, 
resin-impregnated cellulose developed 
Crown Zellerbach Corp., permanently 
fused the wood under heat and pressure. 
patching machine fills all defects the 
wood with special compound. [Bul. Pap. 
Chem. 26, No. 


Residue Utilization 


Jenkins, Progress the utiliza- 
tion sawmill waste for pulpwood. 
Pulp Paper Mag. Can. 57, No. 136-8 
(April, 1956). 

The utilization sawmill waste 
British Columbia, some developments 
the United States, progress Eastern Can- 
ada, and future developments are covered 
this review progress the past 
years the utilization waste wood for 
pulpwood. The accomplishments re- 
search committee formed 1951 study 
the problem are summarized. [Bul. Pap. 
Chem. 26, No. 


Cone, D., Jr. brief survey bark 
utilization. Southern Pulp Paper Mfr. 19, 
No. (April, 1956). 

Two primary ways which the problems 
confronting profitable bark utilization could 
solved are the development simple, 
inexpensive, and easily produced bark prod- 


The preparation abstracts from world literature many languages highly 
specialized and costly that the Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the original articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiberboard and allied products. 

CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 


allied subjects. 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, relating the various phases the furniture manufacturing industry. Subscrip- 


tion price per year. 
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ucts which require only relatively 
capital investment plant and equipment, 
the erection, area where pulp 
and/or sawmills are concentrated, 
tively large plant capable breaking down 
the bark into large number marketable 
products. Some the research being car. 
ried out the Herty Foundation the 
chemical, physical, 
properties pine bark described. Bul. 
Pap. Chem. 26, No. 12] 


Packaging 


Hoover, William Toppling 
house stacks point urgent for 
better cartoning. Food Eng. 28, N.. 
56-9, (June, 1956). 

The most important cartoning 
Increased use mechanical ized 
handling and higher piling 
sitates the development stronger 
board containers. Elements 
stacking strength are container size and 
shape; glues, tapes, and adhesive; 
tural design. The effects 
tual load the box, storage ture 
and R.H., length storage and 
stacking pallet pattern used dis- 
cussed. [Bul. Pap. Chem. 26, 


Properties 


Handbook hardwoods. Forest 
ucts Research Laboratory, 
ery Office 1956, 269 pp. 

The book replaces the 
issues, Handbook Empire Timbers’ 
and Handbook Home-grown Tim- 
bers’ has been decided that 
softwoods separate volumes and bring 
together the home-grown and 
timbers each class. contains up-to- 
already dealt with, well number 
additional species, many them com- 
paratively new the U.K. market. Alto- 
gether full descriptions are given 151 
timbers and brief mention made an- 
other 64. 

For each timber the botanical, ordinary 
and any other names are given, general 
description the tree and the timber, 
seasoning mechanical and bending prop- 
erties, resistance attack, 
durability, preservative treatment, work- 
ing properties, use veneers and ply- 
wood, and other uses. [F.D.C. Tech. Bul. 
No. 32] 


Preservation 


Spray treatment for prevention 
attack sawn logs. F.P.R.L. Leaflet No. 
43, February 1956. 

Spray treatment timber against 
and little value for timber 
has already been attacked 
infestation. 

Recommended sprays are emulsio 
water, which can made om- 
mercially available miscible oil co: 
trates, and will not discolor any 
way affect the working properties the 
timber. slight greyish deposit 
dispersible dusts used. 

possible after the beginning 
before the emergence the 
spraying would necessary for 
ued protection after resawing 
boards. Tech. Bul. No. 
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NEW PRODUCTS—LITERATURE 


ontal Dowel Borer 

boring machine which will 
permit rail and end-boring 
oper. ions keep pace with produc- 
tion many types wood-product 
has been designed 

new two-spindle, horizontal 
dow borer features pneumatic feed 


mounted under the table, provides con- 
stant feed stroke for the spindle car- 
adjustable pneumatic-clamping 
arrangement. 

The spindles are located 
inch radius from the center each 
motor arbor and are radially adjustable 
through worm-gear crank. This per- 
mits center distance adjustment from 
mum the horizontal plane. 
tical adjustment inches pro- 
vided through screw arrangement 
with crank-square located the top 
each side-support casting. 


Moisture Measuring System 

Moisture content lumber can 
measured while the stock the dry 
kiln and without kiln shutdown 
means electrical system devel- 
oped Delmhorst Instrument Co., 
Boonton, 

standard Delmhorst Moisture Detector 
kiln control board. Outlets and cables, 
connected the station selector, are 
along the kiln walls. Contact 
pins ire driven into the lumber where 
are desired during the 
operation, and these pins are 


PRODUCTS JOURNAL 


then connected the wall outlets with 
load cables. The Delmhorst Detector 
then connected the station selector 
that turning switch the kiln 
operator can make shell and core tests 
lumber anywhere the kiln charge 
where contact pins have been located. 

The system shows when lumber 
dries fast slow and indicates such 
faults excessive inadequate radia- 
tion, clogged traps, faulty baffling, and 


MOST PROFITABLE 


WAY DISPOSE 


burned out motors. also eliminates 
the cost sample boards and permits 


tests made all parts the 
kiln. 


Automatic Edger Setworks 

pre-determining, remote control 
edger shifter setworks has been de- 
signed Heaps Machinery, Ltd., 
Box 10, 400 Ewen Ave., New 
Westminster, The electronic de- 
vice sets fast and accurately 
and does not creep when required for 
continuous operation the same set- 
ting over long period time. 

The edger setworks has setting 
speed approximately feet per 
minute plus minus .01 inch accu- 
racy. Other advantages reported the 
manufacturer are: full realization 
the cant; accurate sized lumber, which 
results lower shipping charges when 
shipped rough and greater chip recov- 
ery; and several safety features. 


WILLIAMS 


turers these products demand uniformity quality and size—require- 
ments that Williams hogs are fulfilling dozens plants. Whether the 
wood scrap you sell chips, sawdust flour, Williams will produce 
more, faster, with less labor, power and upkeep. 


BIG INCREASE HEAT VALUE. Wood waste for fuel yields more heat 
when hogged Williams for uniform, complete combustion. Unhogged 
wood restricts air flow, smothers the fire, burns unevenly, creates excessive 
smoke. Williams equipment also reduces handling costs much 75%! 


When hogged, one man can handle much three men can handle 
long, cumbersome pieces. 


WILLIAMS AUTOMATIC INSTALLATIONS EARN PHENOMENAL PROFITS 
when used for hogging and conveying wood waste boiler stoker—or 
for grinding, separating and packaging ground and sized wood. 


Write for Brochure 


Ninth St. 
St. Louis 6, Mo. 


BIG MARKET FOR GROUND WOOD. Chip board and many other ground 
wood products offer tremendous market for waste wood—but manufac- 
WILLIAMS BUILDS Hogging, Grinding and Shredding Machines 
| e Vib Se e Air S ec ing S 
WILLIAMS PATENT CRUSHER PULVERIZER CO. 
SHREDDERS 
AND LARGEST MANUFACTURER HAMMER MILLS THE WORLD 
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Forest Products Research Society 22-A 
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National Starch Products Co. 


You'll money ahead when you replace your old 
wooden doors with STANDARD Heavily- 
Insulated Aluminum way put 
more profits your pockets! Rust-proof, tight- 
fitting, and with insulation value equivalent 
13” brick wall, STANDARD aluminum doors per- 
mit faster, more uniform drying, eliminate fuel 
waste, and cut down your insurance rates. Get the 
facts, now! 


PROFESSIONAL CARD 


MATER ENGINEERING 


Sawmill—design, modernization, 
mation 


Product Development—surveys, reports 


Box 410 
Corvallis, Oregon Plaza 


EVER LOOKED CLOSELY 


your 
SENTRY’S TRADEMARK? 


STEEL 
FROME 


The lonely foot soldier with the rifle well known 
symbol our equipment and its 24-hour guard 
function your production line. 


STANDARD heavily-insulated 
aluminum door installation. 


STANDARD DOOR SECTION 


Whether you manufacture plywood, lumber, 
related products, you KNOW getting 
inspection and that any over-wet 
material will stopped BEFORE causes trouble. 


that’s the idea behind the with the 
and not using him certainly like 
talk you. 


send your door sizes, 
and rush figures 


ALUMINUM DOORS! 


STANDARD DRY KILN COMPANY 


5708 Indianapolis 21, Indiana 


LAUCKS LABORATORIES, INC. 


Manufacturers 


PAT, FOR 


CONTINUOUS MOISTURE DETECTOR 


1201 Poplar Place Seattle 
Leader Wood Technology for years 


April, 
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Produce higher quality 


wooden boxes lower cost 


The Woodstock 


T. J. THORNE, 
vice-president 
and gen. mgr., 


Mfg. Co., Inc. 


using MATTISON 
RI? SAWS MOULDERS 


Woodstock Mfg. Company, 


Mattison Machine Works, Rockford, 


Gentlemen: Please send bulletin on: 


Model 202 Rip Saw Model 276 Moulder 


State 


has been increased... 
labor requirements 
many bottlenecks eliminated, since 
added Mattison straight-line rip 
saws and That’s the re- 
port from The Woodstock Mfg. Com- 
pany, Inc., Charleston, 


Typical the profitable operations 
being performed Mattison 
chinery the Woodstock plant the 
manufacture beverage case sides. 
Short lengths cottonwood are run 
through ahopper-fed No. 276 Moulder 


“Finishes are smooth, outside 
surfaces feel almost they had 
been sanded. This provides excel- 
lent surface for paint and 
says Mr. Thorne, gen. mgr. 


Another money-making advantage 
the Mattison machines the 
with which they can converted 
from one setup mak- 
ing possible produce parts for all 
types crates and cases more effi- 
ciently and economically. 


rigidity ... and minimized mainte- 
mance are other factors the up- 
graded performance this plant. You 
can realize greater profits—at lower 
long-range cost—by using Mattison 
machinery your woodworking pro- 
duction line. Call your Mattison 
representative mail the coupon 
below for complete details. 


MATTISON 


WOODWORKING 
MACHINERY 


“Built better...to produce better quality” 
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More than ten years research and 
experience with particle-type board 
presses—and close association with 
top manufacturers here and abroad 
—has resulted Fjellman Ameri- 
hot press capable producing 
the finest particle-type board wet 
dry processes, either chip, flake, 
shaving fibre. 


with all Fjellman American 
presses, here’s press built the 
highest standard strength and ac- 
curacy for long service and minimum 
maintenance. Each 
gineered from fine Swedish virgin 
steel. Each has box-type frame, light 
floor-loading properties, American 
instruments, wiring and hardware. 


id 


Available wide range sizes 
accommodate the factory interest- 
capitalizing its present 
wood-waste the largest manufac- 
turer 


4 


WRITE FOR No. 100-A 
covering our complete line 
industrial hydraulic presses. 


